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defense takes the stand 


Aircraft landing gears for America's defense are sub- 
jected to a brutal third degree on an Axelson test stand 
. . . one phase of Axelson’s unusually thorough test pro- 
gram, which includes meticulous investigation during 
development, Inspection at each stage of fabrication 
and assembly, and rigorous operational testing before 
delivery. 

Every Axelson product must prove its ability to stand 
up and take it under conditions that far exceed design 
specifications. Each demonstrates, again and again, 
there is no substitute for Axelson experience that has 
produced landing gears, shock struts, spars, geared 


mechanisms and hydraulic units for aircraft such as the 
B-52, B-47, A3-D, A4-D, F4-D, T-28 and B-57. 

With Axelson's insistence on proven quality and per- 
formance . . . the defense rests. 


Axtlton Manu/acluring Company 


[QS) aircraft 


ZXOTSton of U. S. InduilrUa, he. 
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fOWFR CONTROl 


World’s Fastest Navy Fighter 

Proudly wears 
controls 
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AVIATION CALENDAR 



Is your present safety 
program BIG ENOUGH 
for tomorrow’s airliners? 
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Shijdwl protects ijour capital investment and lessens y our liahility risks. 




more reliability ^ the size 


COLLINS NEW ELECTRONIC SYSTEM 


Necessary for any airline’s oper- 
ations, this pair of “AirlineStand- 
ards" are now much lighter and 
smaller; compatibly furnish all 
glideslope and marker informa- 
tion — accurate and reliable. 
Teamed with Collins 37X-1 
Markerand37P-2 Glideslope An- 
tennas, they make an efficient 
package and along with the com- 
plete Collins New Electronic Sys- 
tem increase the operational serv- 
ices of your aircraft. 

51V-3 Glideslope Receiver 
Compact and weighing slightly 
over 6 pounds, the 51V-3 permits 
selection of any of the 20 glide- 
slope channels. Modularized, 
available with AC/DC or DC 
power supplies; spurious response 
60 db or more down. Specifica- 
tions are higher than those in 
ARINC Characteristic 519 and 
it is contained in a short ^4 ATR 



See Foofe Bros, first for all 

of your gear and geared ossembJy needs! 


There’s a good reason why many of the 
nation’s leading producers of aircraft engines 
and air frames see Foote Bros, first for precision 
gearing, power transmissions and all types 
of mechanical actuators. It’s because 
Foote Bros, offers unmatched experience 
in design and production engineering 
plus complete facilities for precision 
prototype and volume production 
... as well as complete testing 
facilities for proving out 
performance before delivery. 





This is your best reason for making 
your next move . . . contact Foote Bros, 
for all of your precision gearing needs. 
Every Foote Bros, geared assembly 
represents the very finest in engineering, 
manufacturing technique, quality 
control and reliability. Your best 
move . , . call Foote Bros, today! 




Twice around the clock or less-and your order for 
TIMKEN 52100 steel is on its way to you 


ILL it takes is a phone call today to 
A get your rush order of Timken* 

row. We ship within 24 hours of your 
order because we stock 101 different 
sizes of 52 100 tubing — from I' to 
lO'/i' O.D., all available for less-ihan- 
mill quantity orders. 

Timken 52100 steel can save you 
money as well ns time. It can be used 
in place of many more expensive 
steels for hollow parts jobs that call 


for a steel that’s hard ond tough, yet 
easy to machine. 52100 is through- 

he heat frcaied to hie hardness and 

Timken 52100 steel is ideal for 
pans such as; aircraft parts, ball bear- 
ing races, pump parts and plungers, 
collets, bushings, spindles, grinding 

parts. 

The Timken Company is America's 


pioneer producer of 52 100 steel tub- 
ing, and the only company that makes 
this steel in tubing, bars and wire. Our 
unequalled experience assures you of 
uniform steel quality from tube to tube, 
heat to heat, and order to order. 

For immediate delivery of your 
less-thao-mill quantity orders of 
52100 steel, write, wire or phooeThe 
Tiiqken Roller Bearing Company, 
Steel and Tube Division, Canton 6, 
Ohio. Cable address: "TIMROSCO". 



SPECIALISTS IN FINE ALLOY STEFLS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 



As Higher end Higher Altitudes Are Attained 
STRATOPOWER HYDRAULIC PUMPS ARE THERE... 


AHD-NOr tUST fOK THl KIBC! 


Design for lomoirow's aircroUl That's the keynote of the engi- 
neering back of the new STRATOPOWER Hydroulic Pumps. 
Aircraft, Rockets, Guided Missiles or Satellites . . . the PUMP 
is vital to the successful performance of the project. Engineers 
responsible for the design of hydraulic systems for these ve- 
hicles provide a sure source of Fluid Power with— 


STRRTaPaiUER^ 

HYDRaULIC PUMPS 


^he 65F Series Fixed Displacement Pumps and the 65W Series 
Variable Delivery Pumps are designed to operate dependably 
^mperatures in excess of 400’F and at drive speeds oi over 
"to rpm. These Pumps or© light in weight and have excep- 
fiOB^y high horsepower/weight ratios. The new STRATO- 
POWil^design can easily be adapted to fit special requirements 
to save'^pace and weight in aircraft and missiles where every 
pound saved is truly more than worth its weight in gold. 


In the air and on the ground. STRATOPOWER Hydraulic 
Pumps assure reliable hydraulic Utility Systems and Boost 
Systems, and add to the high performance requirements of 
AuxiliaryPowerUnits.RadorScannersond Stabilized Platforms. 


WATERTOWN division 

THE NEW YORK AIR BRAKE COMPANY 




ON THE GROUND ONLY SIMULATORS 
PREPARE PILOTS FOR ALL THESE 
JET FLIGHT CONDITIONS 


To familiarize today’s student pilot 
completely with the complex jet he will 
fly. Link Aviation. Inc. recreates the 
entire range of flight characteristics in 
flight simulators. 

This complete on-the-ground train- 
ing is available only through simulators 
— such as this Link F-89D Jet Flight 
Simulator- Only through them can he 
experience all flight contingencies, 
normal and emergency, and thus 
develop the techniques and skills 
necessary to operate his plane with a 
maximum of efficiency. 






EMPIRE, GARDEN OR KEYSTONE STATE... 


It's always a short hop to 
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TANKS called for 
Pioneerings too! 


^MENASCO 

UNIWEL.DS 

PROVIK FULL 
STRENGTH UTILIZATION 
IN HEAVY WALL 
PRESSURE VESSELS 


Thvi, MENASCO'S pcsntgring work In UmwMwa ol niisile lanki hoi oponod 


One of MENASCO'S UniweM moth Inti in 
operolion. ThU ••dmivt MENASCO pro- 
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ET7U 


Specialuls in Aircraft Landing Gear 

Tnenasco manufacturing company 

SOS SOUTM SAN 


FERNANDO BOUIEVARD. BURBANK, CAIIFORNIA 


Let's not parboil the pilot 
when he reaches Attach 3.5 


• Right this minute scores of bril- 
lisnt engineers are bent over drawing 
boards trying to achieve Mach 3.S, 

A crucial problem is, how not to 
parboil the pilot before you get him 
down to earth again. It will be aolmi. 

Part of its solution will be controls 
that keep the pilot alert and the 
plane responding to controls. There 
Penwal can — and probably will — 
be helping. For at eacli stage of 
aviation development Fenwal tem- 


perature controls, detectors and other 
instruments have been keeping up 
with the Mach's — and Jones, the 
pilot, too. 

Fenwal has complete facilities in 
personnel, experience and equipment 
for helping your engineers on any 
problem of temperature control or 
over-heat detection. Your engineers 
will like what they find here. In- 
quiries are invited on problems new, 
old or just current. Write Fenwal 


Incorporated, 129 Pleasant Street, 
Ashland, Massachusetts, 



Controls Temperature 
. . . Precisely 
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design with 
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FOR SPATIAL REFERENCE 

Gyros 

BY 

eenleat 

QUALITY ABOVE ALL! 


HIG-4, Model 2 GYRO, Now Available! 




Wincharger 
dynamotors 
help power 
the nations 
defense 
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Vehicular HF Commucication Transmilters 







VHF Omnlrangs Navigation Receivets 



WIHCHARGER CORPORATION 

Sl»ux City 2 , lo«« 



Guldeil Missile Development 



hytrol 


C R A N I 


Hytrol is standard 
equipmenlon the RF-sA 


Hytrol is standard, 
equipment on the F‘IOOC&. 


hytrol is standard 
equipment on the C-ISOA 


Tke Accepted H 

Anti-Skid ® 

Braking System 


hytrol 


hytrol 


Hi 


Hytrol is standard I 
equipment on the C-JSSvl* 


Proved on Thirty-Five 
' OtherTypesof Aircraft... 


is your airplane here? 



When the heat^ on... 


Do your speciftcalions call for operations in 
extreme temperatures with precision accuracy 
and unfailing dependability in gear control 
systems, actuators, accessory drives or mini- 
aturized rotary electrical equipment? If so. 



research skills can quickly step in to solve your 
most dllficuit problems with on-time deUver- 
ies. Forty years of aircraft industry experience 
assures satisfaction. Consult us nowl 


‘The difference is reliability" • Since 3888 sets 
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British Emphasize Sales at Farnboroueh 26 

^The emphosis wos on stiles rather than spectacular new achieve- 
ments ot the Society of British Aircraft Constructors Show. 


► Completi 


Aircraft Show a Military Operation 


30 



► Mockup of DC-8 shows off big jet transport to good odvantage 
during Douglas' annual open house lost week, 










t;, 54-\Vidf World. 





B.F.Goodrich 

offers six ways to trim weight, reduce 
costs, improve maintenance 



EDITORIAL 


International Technical Exchange 


There is no more conclusive e\’itleace of «liot a truly 
international business aviation is than a surscy of tlie 
technical interchange between the U.S. and Great 
Britain during the post-war decade. At the Society 
of British Aircraft Constructors display at Farnborough, 
there is ample evidence of .-Xmcrican technical advances 
that have been helpful to British ariation. 

Most obvious are the Sikorsky helicopter designs being 
built in considerable quantits' for British customers hv 
^VestIand under a license from United Aircraft Corp. 
Less obsious. but e\en more helpful, are siiclr American 
innos'ations as the flying tail now in evidence on all 
of tire current British figlitcr crop tliat began their 
careers with conventional tails only a few veats ago. 
Tlie thin-winged Fairey Delta also can trace iK con- 
ceptual ancestry to earlier American rcscarcli on cxtrcincls' 
tliiii wings of delta planform now entbodied in tlie 
Convair F-102 already in sen ice with US.^F air defense 
squadrons. The low set lioriaontal tail and cxtremciv 
scrr’iccable higli-altitude armament performance of the 
Folland Gnat tras’clcd to England from California in 
the fertile brain of its designer W. K. \V. Fetter. 

In tlie field of high-powered rockets required for long- 
range ballistic missiles, the British engine maker Rolls- 
Royce is breaking into this difficult technical field with 
the formal assistance of North American Asiation, Inc., 
which lias amassed one of the largest stocks of CNpcrience 
in this nav area. 

On the other side of the .Atlantic. Pratt &• W'hitncy 
got its start in the jet engine business with licenses and 
technical assistance from Rolls-Royce, Curtiss-\\^ight 
is still biiildiag the Ann.strong-Siddeley-dcsigncd Sa|3|5liirc 
under license. Westinghoiise has a technical inter- 
change agreement witli Rolls and is Americanizing tlic 
Rolls So-ar turbojet for use in high-speed target droncs- 
In the airframe field. Glenn L. Martin Co. is produc- 
ing the Briti.sli Canberra designed bv Potter u hen he was 
with English Electric. 

In the commercial field. British airlines have long 
flown on American designed and produced equipment, 
and tlicy will continue to rely on it for the blue ribbon 
Nortli Atlantic run for the foreseeable future. On the 
other hand. Capital Airlines has been a heavv bmer of 
British transiiorts with orders for 70 \’ickcrs'\'iscoimts 
and M dc Havilland Comet IVs. Dc Havilland also 
found an excellent market for its twin engine Dove 
in the American cxecutii’c transport field, althougli tlic 
four-engine Heron docs not .appear to be able to repeat 
this sales performance. 

International technical competition also has spurred 
such combinations as tlie Boeing 707 jet transport 
powered by Rolls-Royce Conway bypass turbojets, 'riicrc 
are other less obvious examples of teclinical interchange, 
sucli as the advanced research reports of the National 
Advisory Committee for Aeronautics and the Royal Air- 
craft Establisliment. 

All of this interchange. l)oth on tlic technical and 
commercial levels, is a healthy indication of progress. 

Since aviation has assumed such a vital role in national 
policy, it is inevitable that political considerations now 
more often dilute the sounder decisions tliat would re- 


sult from purely teclinical and commercial analysis. 
Aviation leaders on both sides of the .\tlantic must firmly 
resist any attempts to sacrifice technical quality in mili- 
tary equipment and operating economy in commercial 
aircraft to piirclv political influences. 

This is a difficult task because the politicians wlio sit 
at the top of the aviation pyramid can use their control 
of the national purse strings and invoke restrictions of 
a spurious military sccurits' police to stifle industry critics 
of any teclmically unsound or commercially bankrupt 
jxilicics. 

Tlicrc arc examples of tccliihcally brilliant men on 
botli sides of the .Atlantic who liai c had the ability and 
courage to figlit vigoroush' against [xiliticallv-imposcd 
trends tliat they kiicu' to be wrong and ruinous. Some 
of them may liave suffered personally in their crusade, 
but the progress of aviation has moved fast and more 
surely in tlie right directions because of their efforts. 
All of us owe them a debt of incalculable gratitude. 

Boost T raff ic Controllers 

Tlic business of controlling large masses of liigh-spccd 
air traffic has put a new aspect on what used to he a 
routine operation. In tlie Douglas DC-^ era of airline 
operations, air traffic w-as so relatively light that it only 
required a tower operator with a radio and a pair of 
binoculars to handle it adequately. In the post-«'jr era, 
u’ith both tlie volume and speed of military and com- 
mercial air traffic greath increased, bad ueather flying 
has licconic routine, and the ta.sk of .safely controlling 
air traffle has gro«n into a liighly-conqjlcx job that re- 
quires not oiiK a large assortment of electronic equip- 
ment but also iiighly-skillcd personnel. 

Tlic avionics industry lias done an excellent job in 
deicioping the equipment necessary for modern all- 
wcathcr traffic control, but the government wliich 
operates tlie federal airways and traffic-control system 
has not matclicd this pcrforiiiancc in deicioping and 
retaining the skilled pctsoinicl required' to operate the 
system. It lias lagged badlw both in providing proper 
technical training for new |X’rsonnel and in the pav scale 
and working conditions for its senior, most skilled peoplc. 

Persomicl policies governing the federal airwavs si's- 
teni and traffic controllers badly need revision in light 
of modern air-traffic problems. In the high-density traf- 
fic areas, the federal traffic controllers ate res|3onsible 
for the safety of millions of dollars worth of equipment 
and hundreds of lives even second tlicv arc on the job. 
In addition, the skillful handling of their job can mean 
tlic difference between profit and loss for airlines and 
the success nr failure of a military mission. 

The Civil Service Commission lias made a recent 
attempt to reevaluate the controllcr.s' pay scale, but it 
understood tlie problem so poorli that the effect of its 
recommendations would have made the job of senior 
controllers even less desirable, 'I'hc air-traffic controller 
lias been tlic forgotten man in all the hue and erv over 
better air-traffic control. lie badlv needs a modern pay 
scale commensurate witli the vastly increased responsi- 
bilities of his job. —Robert Hotz 



TITANIUM- 


and its 5-year 'flight test'... 



TITANIUM REM-CRU TITANIUM. IRC., MIDLAND, PENNSYLVANIA 
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INDUSTRY OBSERVER 

fiidilof's .Voff: This co/imm Y.as prepared In- a (cam of ,-Viiation Week 
editors u-ho a((endcd the .Vadonai Aircrp/t Shoii- in Oklahoma City.) 

► l-'jirchild is ptcixired to daiionstratc tlic utilits- of C-12? assault transports 
for use aboard Na\-s carriers. Top Na\-v officials' will bear I'airchild’s ptesen- 
tabon this neck and possibly order an evaluation of the idea which is 

► Lockheed «-ill soon annOYince deselopment of a radicalh^iesigned pilot 
escape unit. 'I'he structure is designed to protect a pilot from n-ind blast 




pproLha' 4obI°o"pcrating'weighr’s*L4^^^ 


► Navs is shoniiig an interest in Bell Aircraft Corp.’s proposal for a triple- 

► US.AI-- h.is opened bids from 31 companies competing for the contract 


ice-cap transport missions, replacing the present I3C-3s. 

► NasT’s Blue Angel's precision flight team, nhich would like a newer plane 
than Gniinman F9F-8 Cougar, has considered Gniinnian Fll-F Tiger and 
Chance Vougl.t F8U Crusader, n.ight possibh settle on Douglas A-ID as 
having siK-cd and mancuvcmbiiieT- to eoinpete rvith new F-IOOCs of the Air 
Force Tluinderbirds precision team. Air Force this vear made a iKtint of the 

^t'a\l Hmes’'''"''"'''"*'' 

►Pilots of F-lOOCs in Bendix Trophv Race had permission to u.sc aerial 
refueling if necessary on the 1,120-mi.' course. None took advantage of the 
opportunitv, but one ,,lant landed with an emptv fuel tank. Winner had 
only 20 gal. remaining at end of flight. 


A so|>liisticated weapon 


The Fairchild Petrel 


DeacLUf accunztS^. . . £iccepticwiUij neiicvCie 


Bombers armed wUh ihc 
Petrel missile can reica: 
"birds" well outside the prt 
shipboard AA. Petrel ihini 


:w Fairchild 
the deadly 
tetive wall of 



uncanny accuracy. 

■'Petrel performs with a degree of relia- 


bility exceptional for such a sophisticated 
weapon", the Navy says. 

Petrel has been fully operational for some 
time. It is a masterwork of advanced elec- 
tronics and daring design . . . another 
major contribution to our national defense 
... by Fairchild. 


FAIRCHILD 


Washington Roundup 


Douglas as USAF Secretary^ 

Friends of USAF Undersecretary james U. Douglas. Jr. 
arc again speculating tliat lie may become top executive 
of the department, replacing Donald A. Quarles, who is 
tlio current favorite to succeed Cliarlcs E. W’ilson as 
head man in the Pentagon. Douglas, mentioned promi- 
nently tor a promotion svhen Ilarotd E. Talbott was 
dropped last year, lost out to Quarles. He is now re- 
portedly taking an increasing role in tltc determination 
of Ait Eorcc policy and is popular with uniformed US.AF 
personnel. \Vilson is expected to step down after the 
November election. 

'Classified' 

Defense Department’s extensive studv of tlie aircraft 
development cycie and hotv it can he shortened is 
■'classified because of military sccuritv," and ali efforts 
to get an adequate account of its euntents for U. S. 
aircraft manufactiiters arc being rebuffed. Paradoxie.illy. 
a brief Pentigon announcement on tiie subject savs the 
group has recommended greater dissemination of tecli- 
nicaf infoimation to contractors. 

Tlic report also urges simpler procedures emeting con- 
tractor tclationsliips. bctter-infomied decisions and more 
vigorous management of approved projects, all matters 
that have been einphasi/ed b\ industry and Defense 
De]xirtmcnt critics in recent months. Manufacturers who 
have been involved in design competirions will applaud 
a recommendation that the atined forces give mote 
iittentiou to the development of opctatioiial rcquircmaits. 


Armstrong and dc HavMland. Tltc manufacturers will 
turn their performance data over to the airlines for studs 
in relation to their route systems. Then the industry will 
present its views to the CAB. 

C.\B’s plan to make its proposed rules retroactive docs 
not make the industrt' |uiticularly happt', but the issue 
probablv will not he heavily disputed. 


Boom Troubles 

US.\F’s sonic boom troubles followed it to the Na- 
tional .Aircraft Show at Oklahoma City. Plans to launcli 
the .Air I'Dtcc |Kirtion nf the flying show with a series of 
booms were canceled abrupfh when practice flights 
wreaked hatoc at tlic aiqjort, surrounding homes and 
farms. Plate glass windows at Will Rogers Field were 
smashed, ceilings allegedly fell, and rural residents com- 
plained that their wcHs were shut off by the loud noisc- 
The CA.A threatened to withdraw show waivers if the 
program went through and the management gress- eon- 
cemed about its insurance problem. US.AF’s Gen. Ed- 
win W. Rawlings, co-ordinator for the show, ordered 
the boom exliibition c.mcclcd and the pilots held off 
for the first day. However, the Geireral remained con- 
\inccd that the public should be fiimiliar with the noise 
as part of USAI'"s education effort. On the remaining 
two days, tlic sonic booms were introduced under earc- 
fuily controlled conditions. 

Tlictc was no damage. 


Superiority and Security 

Gen. Curtis LcMa\-, commander of the Strategic Air 
Command, has clialleiiecd US.AF Sccreb.irs' Donald 
Quarles' position that II S. airpower can sene as an 
effectise "deterrent" fotce-esen if it is not rekitivch- 

-At the Air Force Assn.’s annual comention. Quarles 
maintained that it is only neeessarv to have a force 
capable of delivering a dei'astatiii| counter attack. 
"Neither side,” he said, "can hope by ,i mere margin of 
superiority with airplanes or other means of delivciy of 
atomic weapons to escape catastrophe in such a war!" 

Cen. LcMay. however, recently insisted: "You ha\'e 
to has'C mote combat potential it you arc going to be a 
deterrent force.” 

Turbine Transport- Review 

Major topic of discussion .it this week’s Aim'ortliiness 
Review in Wasliington will be the special regulations 
for turbine trans])orts proposed bs' tlic Ch'il .Aeronautics 
Board, although the airlines and the manufacturers arc 
not yet ready to comment on them. The industrx feels 
that the Special Ci\il Air Rcgiitation proposed in Draft 
Relc-jse i6-20 (.AW Aug. 20. p. 4i) is too complex for 
immediate comment and has asked for an extension of 
the time limit for comments from Oct. IS to Jan. IS. 

•Airlines and manufacturers will present a united front 
in discussions with the C.AB on the S|)ccial regulations. 
Five companies now building tiirhinc traiisports-Boc- 
ing. Douglas, Convair. Lockheed and IfaitchUd-will 
study the effect of the proposed rules on jet operations. 

They may be joined by British manufacturers Vickers- 


Soviets and F-104 

Defense Deparhiiciit officials refused to allow Lock- 
liccd F-IO-4 Starfighters he put on .static displav at the 
National Aircraft Sliow in Oklahoma City— even thougii 
a plane load of foreign attaches (including Russians) who 
landed at nearby Tinker .AFB to attend the show got a 
quick look from a short distance at two of them parked 
in an open hangar. 

Later, an assistant Russian .iir attache was asked wliat 
he tlicuight of the aircraft show. 

"I find tile people I'erv interesting,” lie said. 

•Asked uliat he thonglit .ibout the aircraft— including 
the tno F-lO-ls. which made low-lcsel passes across 
Will Rogers Field each day of the show— the attache 
replied: 

"I find tlicy reflect the people who make them, and 
I find the people interesting." 

Machinist's' Bargaining Plank 

Intcmatinnal Assn- of Machinists (.AFL-CIO) has 
drafted new plans designed to strengthen its batgaiiihig 
position in the aircraft and giiided-missiles industrs'. 
wiiorc, union leaders say, "plant dispcrsiil and abnotmal 
plant exp,in5ions . . , liasc generally tended to ncaken 
the oscraii . . . position." Moies will include a pro- 
posal for a closer tieup svitli the United Automobile and 
Aircraft Workers (UAW). 

Ill its next round of negotiations, the union will de- 
mand "substantial wage increases." a full imiuii shop 
and a job protection prognim for cmploses when air- 
craft and missile production is disijcrsea or relocated. 

— AA'ashington staff 
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FAIREY FIREFLASH air-to-uir missile mounted under wiii^s o( Hmvlicr Hunter Mk. 6 is going tlitougti service development test 


British Emphasize Sales at Farnhorough 


Bv Robert Hotz 

Farnbotoiigh, I lants, England— Eni- 
pliasis was on sales tathci than spcctacu- 
lilt new tecliniral achievements at tlie 
17tli displav of the Society of British 
Aircraft Constructors last week at I'ani- 
borougli. Nesv orders for Rolls-Royce 
Conway engines, Bristol Brit-annia trans- 
ports and \\'cstland-htiilt, Sikorsky-de- 


signed helicopters, although small, 
stirred mote interest than anything in 
the air or under the huge exhibition 
tent. I-ondon daily papers which in 
years past have sacamed “Britain leads 
the world in the air" with black front 
|Mgc headlines, this year are coveting 
Farnbotough with sinall, rcstrainctl stor- 
ies usuallv well buried inside as the 
promised technical developments of the 


supersonic era base failed to materialize, 

SBAC, liowcsct. notes with consider- 
able satisfaction that aircraft and engine 
exports for the first sc'cii montlis of 
this year reached S170 million, which is 
only SH million short of the total for 
all of last year. Tliis gives British maiiu- 
factiirers the feeling that their dc\clo|>- 
niont work of the past decade, patticu- 
larty in gas Inrbinc engines and jet 
transports, is p.iving off well in foreign 
sales so l ital to sustain the British ccon- 
omv. laist vear’s total of SIS4 million 
nas the peak of a steady rise from the 
i9s0 tnhil .sales of S95 million. 

Little New 

1 echniealh' there was little new- in 
lliis veat's show. There were no basically 
new airframes shown, although some 
new Miriaiits of familiar shapes such as 
the Supennatine hvin .A\on-powctcd 
naval fighter, the de liavilland 110 
nas’al fighter, the Bristol Britannia and 
the Vickers Viscount, were flown. 

Only trulv supersonic aircraft dis- 
played was the Fairer- Delta, holder of 
the world official speed record of l,ls7 
inph. 

Bad weather comhmed with official 
timidity restricted the planned perform- 
ance of two Fairev Dellas flown by 
Peter Twiss an<i Gordon Slade in a 
head-on pass, with each Delta doing 
Mach 1,8 or better than 1,000 mph. 
This pass, with a closing speed of 2.000 
mph., was planned at contrail level 
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abor-e 20,000 ft., where the progress of 
the two Deltas could be clearly r isible 
from the ground- But 20,000 ft. clear 
r isibility is too much to expect from 
English weather. After sonic booms 
roused the conntn-sidc during the Delta 
ahcarsals. the Niinistry of Supply re- 
stricted the runs to 825 mph. Typical 
shower and sunshine weather during the 
first three days of the show made it im- 
possible to attempt er en these slower 

Close to Disaster 

T he Dclh.i fiorvn bv Peter Twiss 
shaved dangerously close to disaster in 
the second day's flying when three brak- 
ing clnitcs popped out duiing a takeoff 
run. Trviss rvas too hit committed to 
short the takeoff when I'arnhorough 
tower warned him of the dragging 
chutes. He cut in the -Von after- 
burner and released the chutes, pulled 
safely off the runway and coiitiinied liis 
fl\iug display. Delta pilots did a fine 
job of flying their maehiiics iiudcr tc- 
strictioiis imposed bv weather and 
officialdom. 

Tlierc is no doubt that the Roval .Air 
Force would like to liaic a fighter \cr- 
sioii of the I'aircr Delta design well 
along toward squadron .sen-ice, but 
there is no sign that anything except 
tilk exists of producing an operational 
design from the present research plane 
euiifigu ration. 

T he only other truly supcrsniiic air- 
craft of British design, the English 
Eieetrie P.l. was not shown at I'lmi- 
bornugli because of canopv trouble. \ 
rceciit series of canopies popping loose 
in flight has forced a design change 
that abandons the manually tcicasahic 
e.mopv latch and substitutes a c-artridge 
ejection release. Tlicre is only one P.l 
now available with the canopy and it i.s 
being used for des elopmcnt work. Eng- 
lish Electric has built only five P.fs 
out of an initial development order for 
20 placed two y-cars ago, indicating it 
ss-ill be some scars before Rosal .Air 
Force gets truly supersonic interceptors. 

The display of fighter aircraft at 
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DH 1 TO foi Ro)-aI Navy is cunent development of original all-ncgtlier design, 



GYRON JUNIOR is latest dc Hovillend turbojet, designed lot high supersonic speed. 


I'amborough conBrnicd the fact that 
Rosal Ail Force fighter equipment is 
now lagging two design fenerations be- 
hind US.\1’' and at least one behind 
llic Russian ait fotco. Even the im- 
proved Hunter Mark 6 with the more 
powerful As’On engine plus all-flying 
tail still iTccds a shallow dive to get 
supersonic. The controversial Gloster 
Jas'clin delta nll-wcatlier fighter ap- 
peared in its Mark 7 xersion and trainer 
model. It is significant that tlic sub- 
sonic Jasclin is going into Royal .Ait 
Force operational sctsice about tlic 
same time US.Ah' is getting large num- 
bers of Convair F-102 supersonic 
deltas equipped with operational ait- 


Fairey Fireflash 

The Faitc)' hireflasli missile, the 
(quivalcnt in function to the Sperry 
S|xirto« and the Hughes Falcon, ap- 
]jt-atcd ill a flying display mounted on 
the wing pylons ot the Hunter Mark 6 
and Supermarinc Swift Mark 7 but is 
not in operational use on cither fighter, 
while Falcons and Sparrows h;nc been 
operational many months with USAF 
and Navy. 


The Folland Gnat, now powered hi 
tlic 4,000 lb. thrust version of the Bris- 
tol Otphetis engine, ga\c a striking 
demonstration of lively peifomiancc 
piloted by Tod Tennant, 'litis Gnat is 
the first fully-armed s'crsion carrying two 
30 linn. Aden guns, and it has had suc- 
cessful firing trials at 40,000 ft. with no 
problems sttiieturall) , from gun gases, or 
from ejected cartridge casings, as eu- 
cmintcrcd in otlier British fighters. Fol- 
land is now developing a tivo-scatcr 
trainer \ crsion ot the Gnat » ith the sec- 
ond scat raised for better instructor 
s isibilits’ and a spccial-x ersion Orpheus 
operated at lower temperature and 
jjower for better fuel consuni|)tion, 
longer endurance, and better ovethaui 
mterxals. 

No guns will be carried: the space 
will be used for more fuel. The 
trainer tail will lia\e an arrangement to 
lock the clesatot and horizontal fin 
into .a single-surface, all-flying slab type 
of tail to gisc students cxpctioice in 
high-speed control problems. The over- 
all future of the brilliantly conceived 
and executed Gnat project appears dim. 
Neither N'.ATO nor Rov.il Air Force 
orders arc likely, and negotiations for 


production in India have dragged so 
long now the suspicion is grossing that 
India mas be sss-itchiiig to Russian fight- 
ers supplied on a deal similar to tlic 
l'l|sptiaii cotton barter, 

riiosc tsso perennial nas'al fighters, 
the Supermarinc tsvin .Avon-powered 
1 13 and the dc Has illand IIU, appeared 
in ness- sersions, but they are still not 
aboard carriers in scrsicc- I'lic Supet- 
inarinc 113 is still a prototype. I’lie 
]iroduction sersion is expected to bas e a 
blossii flap arrangement for better take 
off and landing pcrfonnancc. Dc Ilasil- 
land has beefed up the troublesome 
twin hiil boom of the 110 and gcncralls 
cleaned up the design so that it has 
been dis’cd successfully to Mach 1.3. 
Bomber Display 

'Ihc bomber displas' iiieludcd all of 
the V scries— Vickers A'aliant. .Avto 
Vulcan and Handley Page Victor. 
Ilosvcset, the most spectacular flying 
svas still provided hy R. P. Bcanumt, 
u'ho is now piloting the Canberra PR.9 
Iiigli-altitude photo reconnaissance ver- 

With a pair of better than 10,000 
Ib.-thriist Ar’ons powering this \crsion, 
plus added wing area gained bv exteiid- 
ing the tips and increasing the chord 
inboard of the engine nacelles, this 
Canberra has been operating in the 
65,000 ft. altitudes not fat below the 
official world altitude record. 

A A'ickers Valiant demonstrated a 
rocket-assist takeoff with a pair of dc 


New British En^rines 

A 16,0n0-lb. thrust rating— highest yet 
aiinoiinccd for anv British turbojet— has 
been credited ofhcially to tlie Bristol 
Otvmpns B01.6. Thrust is developed 
williout afterburner; it is 4,000 Ih. higher 
tiiaii the rating of the Olvni)ms 11 now 
in production and approved fnr service. 

Ovciall length of the new OIvnipus 
mode] is 1S2 in., and diameter is just 
under 41 in. Tlic engine is a split-com- 
pressor tviie and uses a single annular 
CDinbiLstion chamber, 

.Annoiincciiicnt of tlie new Olympus 
wns made just before the SBAC display. 

De Ifavillaiid's GvTon lunior was dis- 
plaved in the static exliibits at Faiii- 
botuugh, but this engine’s rating still is 
undisclosed. The Cvton Junior is de- 
signed with low specific weight and small 
frontal area for application, in combina- 
tion with liqnid-prapellanl rocket en- 
gines. to tactical aircraft with high siipcr- 

Estimated thrust range of the Gyron 
junior is from 8.000 to 11.000 ib. for a 
weight of about l.SOO 1b. Test engines 
Iiave been run at their design Ihmst, the 
company says. 
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Reds Confirm 1.000 mph. Speeds 

l-'amborougli— Official confinnation tliat tlic Russians arc flying aircraft in tlic 
belter than I.OOO mpli. speed range was given here bv Soviet Aircraft Production 
Minister P. V- Dementiev, ,\viation Week rcpoiled irom Moscow in July tlial the 
new Super Farmer MiG-21 bad pcrlocmcd in the 1.200 mph. speed range (AW Inly 
2. p. 26). Also believed to be in the Maeli 1.3 range were the new delta designs 
of Pavel Sukhoi, flown publicly for the first time during the I'nsliino air show on 
June 24- 

Dementiev. after inspecting the Faiccs Della rcseaicli plane, liolder of the official 
world speed record of 1,132 mph- tnld enrtespondents tlirnngh an interpreter that 
"wc have pbnes flying that are faster than this." 

Dementiev headed tlie Rieisian deleg-ation of aviation technicians w'lio visited the 
SB.AC show at Famboiougli, iospeetiiig planes displayed on the ground, witnessing 
tlie flving displav and taking a ride in tlie Bristol Brihimiia. I'hey also toured 
British aircraft plants after tlie Farnborougli visit. 

Included in tlie Russian delegation were Oleg Cuiistantinuvich Antonov, traiispoit 
designer wlin Denrentiev identified as tcariiirtg with Andrei 7'upolcv on a large neW' 
trrrbopTOp transport design also rcpr.rted bv .\viation \3‘cck from Moscow in Inly; 
\'. T. I.rtviriov. director of Aircraft Factors No. One in Moscow, where Ilyushin 
14 tnmsilOTLs now are produced, and D. S. Maikov, deputy to 1‘upolev. 

A Russian military delegation headed bv Marslial Pavel Zlilgarev, chief iif the Red 
air force, and Marshal V, A. Sndets also sisited tire Farnborougli show and touted 
Britisli factories in civilian clothes. 

Tlie SBAC sliow attracted 6.3Q0 military and civiliaii aviation people representing 
120 cniintrics. Six planclnads of USrAF and Naw brass arrived in lamdnn for the 
siiow*. iiieludiug Dndles* Sharp, USAF .Assistant Seeretarv fur Materiel; Lt. Gen. 
'Ihomas Pow*er. AKDC conimandei: Lt. Ccn. Donald Putt, depute USAF chief of 
shiff for development, and Lt. Gen. Clarence S. Irvine, ilcpntv US.AF chief of staff 

SB.VC liad a record nunibci of 33S exhibitars at its I7th show, w-hich had tlic 
distinction of being tire largest, if nut tlic misst exciting technic-allv. 


Iliivilland Super Sprites providing an 
additional 8,000 lb. thrust for 12 
seconds, long enough to kick the big 
bomber off the nmwav in an cxtremclv 
short distance and give it a spectacular 
climb-out performance. 41ic jettison- 
able Sprites will be standard equipment 
for A'aliants, enabling them to operate 
off short, iinimproscd' runways. Valiant 
also is well along in the development 
of flight refueling equipment based on 


the U. S. Navy buddy concept. Com- 
bination Sprites and aerial refueling 
should m.ikc the A'aliant an cxtremclv 
flexible bomber dclivcrv system for 
nuclear weapons. 

Royal Ait Force acrobatic tcam.s par- 
ticipated for the second vear with a 
quartet of Hunters doing formation 
acrobatics in a sedate style hardly np 
to the N’avT’s Blue Angels or US-AF 
Sky Blazers. .A quartet of RAI' Can- 


betras provided one of the most un- 
usual formation actobatic demonstra- 
tions ever seen by hurtling their 21 
ton bombers around in tight forma- 
tions and pcrfectlv timeo .sequence 
maneuvers. 

,A wide variety of flying test beds 
displayed a full showcase of British 
engines. Among the new hvbrids fitted 
for development test work were; 

• Britannia 101 earning the Orion 
siipcrchai|cd turboprop in one nacelle 
and a Proteus 735 turboprop in an- 
other, plus two Proteus 703s as stand- 
ard power. 

• Canberra equipped with two Napier 
Scorpion rockets in the bellv. 

• Lincoln carrying the Rolls-Rovcc 
Tyne turboprop in the nose. 

• Canberra powered bv two Rolls- 
Rovee .Avon Mark 29s. a conimerciil 
turbojet offering 10,300 lb. thrust and 
specific fuel consumption of ."73. 

Napier wished to displav the Convair 
liner powered by two of their Fland 
turboprops but were prohibited by 
SB.AC rules for the show which bar 
non-British products. It is no secret 
that with the growing sales of British 
engines in foreign transport markets, 
the engine makers would like to change 
the rules to permit them to show their 
products powering foreign airframes. 
'I'hev argue that this is the best possible 
proof to potcntiiil foreign customers of 
the world-wide acceptance of British 
engines even by foreign airframe manu- 
facturers. 

However. .Aincrjcan dcsign.s crept 
into the SB.AC show in the shape of 
two Sikorsky helicopters now being 
built bv Westland under license. 
Shown In Royal Naw colors were a 
AA'estland-built Sikorsky S-33 and two 
AA’cstlaiul Widgeons, which were five 
place jobs modified from the Sikorskv 
S-31 design. 



KC-135 Maiden Flight 


First production model of Boeing’s KC-135 Stialotanker made its maiden flight .Aug, 31 with R. L. (Dixl Luescli, Boeing senior ex|ieri- 
mental test pilot and A. M. (1’ex) Johnvtoii, chief ot flight test, at the controls. ’Fhe new tanker-transport being built fnr USAF's 
Strategic Ait Comiruind took off from Renton Municipal .Airport at Seattle and landed at Boeing Field after 1 hr. 19 min. of flight. 
Tile big. four-jet plane. "City of Renton," was first jet transport type to come off a production line in AVestem Hemisphere- KC-13S 
will provide aerial refiteling for jet boinbcis and fighters at jet speeds and altitudes, It is being produced in quantity fur S.AC at Renton, 
-ilong with 707 jet luxury liners for commercial airlines. 
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Service Rivalry Highlights U. S. Air Show 


By Claude Witze 

Oklahoma City— The 1956 National 
Aircraft Show was a dcinoiistratioii of 
military capabilities. 

Completing a trend that started with 
the end of closed-course racing in 
1949, the show this year was taken oscr 
entirely bv the Defense Department to 
the complete exclusion of all other avi- 
ation interests. 

The U. S. Army, Navy and Air Korec. 
obsiou.sly spurred by a hot year of 
Pentagon wrangling over missions, man- 
power. budgetary favor and weapon- 
system control, went all out to demon- 
strate «'hat thev can do with airpowet 
and air mobility. 

Each program clearly «as designed to 
exhibit as much as possible of the capa- 
bilities that will support tlic individual 
branch in the nc.xt teal struggle for juris- 
diction over weapon systems. 

The three-day Oklahoma City crowd 
of 151.295, down sharplv from the 
1955 Philadelphia attendance of 289.- 
880, saw these manifestations of keen 
interservice rivalry; 

Interservice Competition 

• Navy carrier Shangri-La cruising up 
the West Coast from Mexico to Ore- 
gon. launched daily flights of jet fight- 
ers and attack planes for speed nms to 
the aircraft show. Two flights of Doug- 
las A3D Skywarriors passed o\’er the 
crowd at W'ill Rogers Field and then re- 
turned to the carrier or a distant home 
field, demonstrating range capabilits to 
reach an inland target on flights of 
more than 2,500 mi. The fighter air- 
craft were McDonnell F’H Demom. 
which landed at the airport after 1,500 
mi. flights in little mote than two and 
a half hours. Fiahtets with refueling 
capability could have returned to the 
Shangri-La. 

• USAK’s Strategic Air Command flc«' 
Boeing B-47 medium jet bombers from 
F.iigland and North Africa, in addition 
to staging a B-47 race for tlic General 
Electric Troph\- os’cr the 1,900 nrilcs 
course from Bermuda to Oklahoma 
City. The course was chosen for the 
challenge it offered to pilots and na\ i- 
gators, flying against the presailing 
ss"ind. It was the first time a National 
Aircraft Show trophv race started out- 
side the continental U.S. 

• Aerial refueling of three B-47’s bs' three 
KC-97 tankers was shown for the first 
time, also by the Strategic .Air Com- 

• U.SAF’s Tactical Ait Command com- 
mandeered the Bendix ctoss-coimtn' race, 
flying six North American F-IOOC jet 
liglitcrs over the 1.120-mi. course from 
George AFB in California. \\'’inning 


plane w-as clocked at 666.661 mph. 
With aerial refueling, r.mge could base 
been extended, pointing up 'I'AC’s em- 
phasis on its eontributiuii to deterrent 

■ Army set a new helicopter endur- 
ance record, keeping a Bell 11-13 in the 
air for 57 hr.. 50 min., an accomplish- 
ment that would have been impossible 
less than five years ago. Transmission 
life of the Army's first Bell helicopters 
uas 25 hr.; this has been extended 
to 500 hr. 

• Armv's new and posverfiil Sikorskv 
11-34 helicopter was used to airlift by 
external sling such equipment as 
106 mm. tccoilcss rifles, 75 iiini. pack 
howifzets and quarter-ton jeeps. In ad- 
dition, aerial refueling of a Vertol 11-21 
helicopter from de Hasilland UlA 
fixed-wing plane indicated growing 
Army confidence that it evcntuailv will 
provide a large share of its own air 
mobility. 

• Marine Corps F9F-8 Grumman Cou- 
gars «ere usM to sho'v that supplies 


can be dropped to Marine ground 
forces from speeding jet aircraft. 

The air show emphasis on military 
capability was carried out in static mili- 
tary and industrial exhibits. Paid space 
in too industrial hangars was almost 
entirclv hikeii up by Defense Depart- 
ment contractors. 

Increased Navy Interest 

An importalit factor in this year’s 
military domination of the show is a 
fresh approach by the Na\y. instigated 
bv Adm. Arleigh Burke, chief of naval 
operations. Nasr's entry into the 
’ITiompson Trophv event is attributed 
to his interest (.AW Aiig. 20, p. 321. 

Ben I'tankhn. general manager of the 
National Aircraft Shou', said Adm. 
Burke's decision of last year to t.ikc 
greater interest in the Labor Dar* o'ent 
liad resulted in greater efforts bv Navy- 
contractors. In addition to the Thomp- 
son Trophy, Nasy had Douglas. North 
.American and McDonnell awards to 
shoot for and offered its best flying and 


Aircraft Show Trophy Winners 

■ lliompson Trophy, to Cmdr. Robert 'V- (Duke) AVindsor of Naval ,\(r Test 
Center, Patuxent River. Md.. who flew the Chance A'onght F8U Cmsadcj to a new 
national speed record of 1015,428 niph. Might was made at Naval Ordnance Test 
Station, China I-akc, Cali/., on Aug. 21. 

• Bciidix Trophy, to Capt. \faniiel J. (Pete) Fernandez, assistant group operations 
officer, 4l3fh Fi|hter Dav Group, whn flew the North .American F-IOOC fTmii 
George .Air Force Base. Victorville, Calif., to Oklahoma Cits*, a distance of 1.120 
miles, at an average speed of 666.661 mph. Copt. Fernandez and five other entrants 
from the Tach'ca! .Ait Command all beat the old record, set in 1054 bv a Republic 
F.84, of 616.208 mph. 

• General Electric Tropliv, to Strategic Air Command's 22nd Bomb AA'ing. March 
.Air Frtrec B;isc. Riverside. Calif- A crew headed bv Maj. Joseph Schrieber flers a 
Boeing B-47 Stratojet 1.9(10 miles from Kindln- AKIl, Bermuda, to Oklalioma Cits 
at an aserage speed of 601.187 mph„ a new record. They defeated B-47 crews 
from the lout Bomb AA'itig, B-irksdillc AFB. Shreveport. La., and tire llOth Bomb 
AA'ing, Smokev Hill .AFB, Salina, Kan. 

• .Allison 'I'roph'-. to a ground crew from AVchb .AFB. Tex., headed bv S/Sgt. 
Eugene F. Blecklcr. The crew changed the Allison J13 turbojet engine in a Lock- 
heed T-ll trainer in eiglit min., 18.8 seconds as compared with the U min.. 32.2 
sec. with which the AVchb team won last seat’s eseut- I'lies defeated three other 
.Air 1‘rjiniiig Command crews from Laughlin ,\FR. Tex.. Grccrrville AP'B. Miss., and 
larcdo AFB. Tex. 

• North .American Trophy. In I.t. (j, g.) David K. Gtossluicseh of Nasy Fighter 
Sqiiadmii AT-24, Moffett Field. Calif., who flew a North .-American F|-3 Furv from 
the carrier USS Shangri-La oil the northern coast of Mexico to Oklnhoiita Cits, a 
disbince of 1.19$ miles, in two his.. 15 min., 18.6 sec. for an as-erage speed of 
517,849 mph. He defeated tlirec other Furies from the same squadron. 

• McDonnell 'I'lophy, to Lt. (j.g.) Ralph Caisnn of Nasy Fighter Squadron 124, 
NAS Miramar, Calif., who Hew a McDonnell F1H-2N Demon from the Shungri-la 
off San Francisco, Calif., a distance of 1,416 miles, in two hr.s., 12 min.. 11.45 sec. 
for an average speed rtf 566.007. Two of four entries failed to complete the event. 

• Douglas Trophy, to Capt. J. T. Blacklnirn of Navy Heavy Attack Squadron 1, 
NAS Jacksonville, n;i.. who flew a Dntiglas AID Skswaninr from the Shangri-lj 
off the coast of Oregon, a distance of 1-541.1 miles in two lus- 32 iiiiii., 19.7 sec. 
for an average speed of 606.557 mph. He defeated another AID and two Douglas 
.\4D Skyhawks. all of which took nff frnm the Shangri-la. 
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static display aircraft and components. 

lire tlircc iicsv trophies inav be con- 
tinued. depending upon wliat aircraft 
ate in use m future years. Kr.mkliii said 
McDoiinel] particularly wanted a per- 
manent award ci eiit. 

Even Break Financially 
l''rankliii said lie expected “fairly close 
to an even break’’ financially. He coni- 
)>arcd the show to those in D.iyton, 
rather than Philadelphia, pointing out 
that Oklahoma City is closer to Dayton 

lie said enoperation from the Okla- 
homa Citv Chamber of Commerce, co- 
sponsor of the .Aircraft Show with the 


Foreign Attaches’ Dinner 

Oklahoma Citr— Lt. Gen. Clorencc S. 
Irvine, deputy chief of stall for inatcticl. 
delivered the principal address before the 
annual dinner for foreign air attaches 
here on the eve of the National Aircraft 
I Show. ‘I he dinner, jointly sponsored by 
the Aircraft Itidiivhics Assn, and West- 
; inglionse Electric Cotp., was attcirded by 
more than aO ait attaclres representing 
28 nations. 

In his speech. Gen. Irvine w-arned that 
the USAF is ready tn punish any act of 
aggression with atomic power, w'hcther 
the war be full scale or Umited. 'I1ie 
general said Ifrat U. S. airpower, while 
dedicated to tire pruervation of peace, 
will he applied "inshintly. globallv and 
decisivelv" if aggression appears, ,-kt the 
same time, he expressed the hu|re that 
airpow'cr will contribute to world good- 
will bv accelerating the |iace of iirtcina- 


Ait l'■oundatiou, w-js ' the best we've 
e'er had. They did far more than their 

It will be some time before the site 
for next year’s show is selected, but 
I'ranklin said Houston, Mimie.ipolis-St. 
Paul. New York City. .Atlanta and Okla- 
Iionia City nil have shown a great deal 
of interest. 

Significance Tarnished 

Significance and glamor traditionally 
atla^cd to tlic ’rhompson Ttopliv 
proved badly tamished at Oklahoma 
Ciiv because the Defense Department 
would not allow a genuine attack on 
ihc speed record. 

Pilot of the Na'-y ’s KSU Crnsador, 
Cnidr. Richard (Duke) W'indsor, had 


By Evert Clark 

Oklaltoina City— .Approximately 00 
firms, the fewest in tlic last tlirec years, 
were represented by static displays at 
the 1956 National Aircraft Show. 

Tlic cxliibitors occupied scmio 20.000 
sq. ft. in lumgiirs at \vill Rogers Field. 
Last year’s show at Philadelphia liad 
approximately 80 exhibitors, and tlic 
195-1 show in Dayton-home of US.AF's 
•Air Materiel Command— included some 
90 exhibitors, occupying 60,000 sq. ft- 
Iii 1955. there were approximately -15 
exhibitors at Dayton. 

Ben P'ranklin. general manager of the 
show, said some companies app.irently 
felt the Oklahoma loe.'tion— midway 


orders to break the existing record for 
the Thompson but to go no further. 

US.AI“s flyby of the Lockheed F-104, 

a much faster airplane than the F'SU, 
helped point up the artificiality of this 
year’s Thompson event. On top of this, 
some Na\y spokesmen tried to deny 
that the F8U was being held back at 
all. citing the fact that the record was 
made without waiting for the most ideal 
wind and temperature conditions at the 
China Lake, Calif., course. 

The US.AF bad a similar jsaradox in 
Ihc ease of its F-IOOC that won the 
Bendix trophy with an ai enigc speed of 
666.661 iiipli. .Anotlicr USAF’ plane, 
a Con'-air F-102A, flew the same course 
before flic show at an a'ctagc speed of 
819.5 mph. 


between the coasts and in a relatii'ely 
sparsely populated area— 'vas ton far to 

Nevertheless, all major airframe com- 
panies and all but one major engine 
compaiiv were represented, F'r.inklin 

Air Force, Nai'y and .Aniiy exhibits 
occupied one hangar each, in addition 
to static displays of aircraft and equip- 

Like the aerial jiart of the show, the 
rattous military exhibits stressed each 
ser'icc’s capability, with the Naiy put- 
ting particular emphasis on its striking 

.Ait F'otcc aircraft included three 
Centurv series lighters— the North 


Sixty Firms Display at Air Show 
In Smallest Turnout Since 195.3 
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Combination Aircraft 


Fairev Rotodviic, 4-l-passengcr aircrafl coiiibmiug liclicnptci and autogyro characteristics, 
nears coin|)letion. Fowerpisints are a pair of Napier Eland gas turbines. driWng projsellcrs 
for forw-ard flight and supplying air to tip jets with afteibuTncis for takeolF. Design speed 
is better than 150 mph. Main mtor is unloaded during forward cruising flight. 


American F-lOO Super Sabre. AlcDon- 
nell F-IOt Voodoo and the Coiivair 
F-102, but the Lockheed F'-I04 Star- 
fighter appeared only in fly-bys. The 
same was true of the Boeing B-52 
bom her. 

Navv aircraft included the record- 
breaking Chance Vonglit F3U Cru- 
sader. miiimtcd on a revolving .stand 
and roped off from the crowd. The 
Kai v also exhibited its 1 5-ft. Dart 
supersonic tow target, its !2-ft. Rockair 
rocket used for exploring "iiid '-cloci- 
tics and the Rcgulns 1 missile. Tcrrict 
snrfacc-to-air and Sparrenv air-to-air mis- 
siles were displj'cd onh' in mockups. 
The .Air Force exhibited Huglics Fal- 
con air-tn-air missiles on a Nortlirop 
1-89H Scorpion, the intercontinental 
Northrop Snark. and an early model of 
the \fartin Matador sutfacc-to-surfaco 

The Air Force’.' hangar exhibit in- 
cluded a trainer used to teach Boeing 
factory mcthaiiics and Air Force crews 
to operate the B-52 Stratofortress fuel 
and pneumatic systems. It .also included 
a mockup of an .Acrophsxics Des'clop- 
mciit Corp. Iiypetsonic test vehieV 
made up of a seven-bottle booster with 
three fins and a four-bottle main body 
witli four fins, plus a nose. 

Turbine Engines 

The Nasv liangar exhibit included 
cutaway models of tlic Fairchild J44 and 
M'csh'nghoiisc J54 turbine engines and 
a display illustrating the USN Medical 
Rcscarcli Laboratory’s cxpcrimciita] 
work with a new color for siirvi'iil gear 
-fluorescent orangc-.scarlet. which can 
he seen easier at great distances than the 
standard vellow’ surs'ival gear color. 

.Anny’s hangar exhibit included mod- 
els of experimental rubber and nvlon 
droppable watcr/gasoline tanks that can 
he thrown from an aircraft "ithoiit a 
paracinitc. Called “Flving Saucers.” 
they are shaped mucli like the popular 
conception of a saucer. Another exhibit 
illustrated .Army Quartermaster Corps. 
expcrimcnhii work willi paperboard 
linncycomb .shock absorbers that arc 
used as ’’cushions” for air-dropped 
cqiiipnieiit. 

Using these to absorb the shock of a 


Reaclor Avionics 

Dcselopnicnt of avionic components 
and circuits that have been able to 0 |ict- 
atc successfully for 1 .000 hr- in a nuclear 
reactor, svlieic they were subjected to 
450C temperatures and neutron flux den- 
sities of 1 X 10’* neutrons per sq. cm. 
|icr sec., will be officially revealed this 
week by General Electric- For additional 
dct-ails on this signifieant avionic devel- 
opment, see p. 112. 


drop, the .Armv can replace 100-ft. para- 
cliiitc.s wifli much smaller, cheaper sta- 
bilising canopies. 

In recent tests at Ft. Lee, Va., 
1,000-11). load.s of ojicratiimal rations in 
cans were dropped from 1,500 ft.— using 
shock absorbers and only a 15-ft. sta- 
bilizer pataehiitc— without damage. A 
Quartermaster Corps spokesman said it 
is now |)nssible to drop r.itions cusli- 
iiincd by piperhoard absorbers “without 
ci'cii bre.tking the cookies iii the can." 

Arnold Puts Mach 15 
Tunnel in Operation 

Mach 1 5 electrical discharge tmincl 
is operating at the .Arnold I'lngineering 
Development Center of the US.AF .Air 
Resc.irch and Dc'clopiiicnt Coiiimaiid. 
Tullahonia. 'l ain. 

Hot Shot, as the tunnel is called, cur- 
reiitls is gisiiig several shots pet dav 
witli true temperature simulation (15.- 
OOOF at 11,000 mph.) for nose cone 
investigations of ICBMs and post-Ccn- 
tun' series "capons. It officiallv will be 
a'-ailablc to tlic armed scn'iccs and 
private contractors within the next few 
months. 

.A blow-down rather than a shock 
tube type of hypersonic tunnel, Hot 
Shot stem.' from a contract to ARO, 
Inc.. -Air I''orcc operating contractor at 
Aniold. to build the Air Force’s "high- 
est speed" wind tunnel. It is based 
upiii research done bv .ARO. Cornell 
Universih, Ithaca, N. Y.. and Cornell 
Aeroiiantical I.ahoratorv. Buffalo, N. Y- 

Flcctricity stored in a roomful of 
c.ipacitors is discharged across the air 
inside a small vault (about the size of 
a "-all safe) upstream of the tunnel’s 


nozzle. This million-ampere explosion 
creates 20,000 psi. pressures, bursts a 
thin plastic diaphragm and expands 
tlirougli a ,'ii in. hole into the five-foot 
diverging nozzle. Here it accelerates, 
impinging 1.000 mpli. flow upon one 
of the hand-sized steel models in the 
16 in. test .section. 

•Although the flow only lasts about 
10 milliseconds, there is enough "stc-.idy- 
statc" before the explosion debris bc- 

S iiis to sail past the model to |)crmit 
igh-speed recorders to document the 
run. Dr. Robert Perry, director, feels 
that Hot Shot’s most significant 
adiicvcmeiit is its tun duration as com- 
pared with the sliock-tuhc types of 
hypersonic facilitics- 

Bcforc the runs, pumps charge the 
'-ault with ait and cixiCTiatc the nozzle 
and test area dow nstream from the dia- 
phragm. 

ARDC Acquires Plant 
For Shielding Research 

Baltimore— Air Research and Dc' clop- 
meut Command has acquired the use of 
a new facility and new personnel in its 
search for a nuclear .shielding matcri.al 
light enough to use in the US.\F"s 
alainic-powcrcd A\‘S-125.A bonihct. 

■|'hc -Air Force has signed :i coiitract 
w'itli the Atomic Eiicrgs Commission 
iiiaking the nuclear shielding facility at 
AEC’s Brookliaven National Iziboratorv 
at Upton. Long Island, N. A'., available 
for a long-term research program. 

The facility consists of a "lid tank” 
set in the concrete shielding on top of 
a graphite and uraninm reactor. Test 
materials and measuring instruments 
cm be moved by remote control. 
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P & W Maps Detail 
Of Florida Plant 

East IIoiMord, Conn.-Pr;ltt & Whit- 
iiev Aircraft Di\ision of United Aircraft 
Corp. announced last week that arran|C- 
iiieiits ate "practicalU cninplctcd" for 
construction of n Sd2 mi]Iion auxiliary 
aircraft engine-facility located in Palm 
Beach Counts, h'la. (AW Aug. 15, 
p. 55). 

Florid.r Cos’, Leroy Collins has signed 
an agreement resersing approximately 

7.000 acres of the f. 5\'- Corbett Wild- 
life Preserve for the Pratt & Whitney 
jslant. 

Iir exchange. Pratt & Whitney has 
jiurchased 9,000 sacs bordering the 
presene which it will gi'C to the state 
for enlargement of Corbett. 

The dir ision said its Connectieut fa- 
cilities, now manned b\ more than 

57.000 employes, "arc apptoacliiirg the 
saturation point, and the advanced en- 
gines of the next aircraft generation can 
be more safelv and comfortably brought 
through in a tclatircly remote, unin- 
habited area.” 

Wright A. Parkins. Pratt il; W'liit- 
ncv. general manager said that apptoxi- 
inatch- 2.000 engineers, scientists and 


technical personnel in jet engine design, 
test and dcsclopincnt will Ke required 
at the h'lotida facilih' and that ‘'several 
thousand ” workers will be hired when 
production begins, .\ctual construction 
will begin as soon as an access road to 

Army Names Four Finns 
In Turbine Engine Study 

Washington— Pour engine iiianufac- 
tiircrs base tackled the job of develop- 
ing an improved small gas turbine 
engine suitable for helicopters, flying 
platfonns. STOL and ATOI. aircraft. 

Armv design studs contracts has’e 
been awarded to Continaital .Aviation 
and I'lngiiicering Corp., Detroit IS52,- 
508); Lycoming Division. Avco Manu- 
facturing Corp., Stratford. Conn.. 
(859,1 1 5): Stiidebakcr-Packard Coq)., 
Detroit (S57.690). and the Tnrbomotor 
Division of Curtiss-W right. Hempstead, 
N. Y. (850,085). 

The firms wilt |)lacc the empliasis 
upon low fuel consniiiption, simplicity 
of design, niggcdncss, rcliabilits' and 
ease of niaintcnancc. Operating |)Osi- 
tions from below liorixontal to vertical 
must be considered to adapt the power 
unit fot VTOL planes. 


News Digest 


First production order for Martin 
P6M SoaMastcr (Ct flying boats has been 
awarded by the Navy, lota] value, in- 
chiding spares and special tool.s, is 
‘-121.-122.-t7S. First Sc-.iMastcr was lost 
during an early test flight over Chesa- 
peake Bay. Second prototype is now 
undergoing test. 

Westingliouse Electric Corp. will 
make the povverplant fot tlic Navy's 
first atomic powered surface ship, a light 
cruiser armed with guided mi.ssilcs. 
Sliip will be built bv Betblchcm Steel at 
Quinev. Mass. We.stinghousc coiitraft 
IS forS18.5 million. 

Douglas X-3 rcsGitch aitcraft is no 
longer in flight status with N.AC.A. 
Following removal of 1,200 lb. of 
equipment, it was returned to .Air I'orcc 
for disposition. Because of limited 
thrust of Westingliouse J5-FWE-17 en- 
gines available when X-5 wns com- 
pleted. craft designed fot Macli 2 prob- 
ing was utilized primarily for research 
in the transonic and low supersonic 
speed range. 
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Ju-St between ns... 


Even a child’s whispered secret can be heard in 
Convair's new METROPOLITAN 440 — the Quietest 
passenger cabin of any airliner flying today! 

New noise suppression techniques developed by Convair and 
leading acoustics consultants have given the Metropolitan 440 
the quietest passenger cabin of any airliner flying today! In 
addition, the new Metropolitan 440 offers you more luxuryl 
More speed ! And all of the qualities of passenger comfort and 
dependability that have made the Convair first choice through- 
out the world. 
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RESEARCH AND DEVELOPMENT PERSONNEL ThC abOVC 

curve shows ihe growih in Ramo-Wooldridgc personnel 
which has lakcn place since our Progress Rcpon one year 
ago. A signihcaRt aspect of this growth is the incrca.sc in 
our professional staff which today is made up of 135 
Ph.Dis. 200 M.S:s and 265 B.SIs or B.AIs. Members of the 
staff average approximately ten years' experience. 
FACILITIES Within the past few months, construction has 
been completed at our Arbor Vitae complex, which now 
consists of eight modern buildings of 350.000 square feet, 

Nearby is the R-W night lest facility, including hangar, 
shop, and laboratories, located on a 7-acre plot at Inter- 

To provide additional space for our continuing growth, 
construction has been started on an entirely new 40-acre 
Research and Development Center, located three miles 
from the Arbor Vitae buildings. The photograph above is 
of a model of the Center, which we believe will be one of 
Ihe finesl research and development facililies in the coun- 
try. The first three buildings, now under consiruclion, will 
total 250,000 square feet. 

A second major consiruclion program Is undcrw.ay on a 
maniitaciuring plant for quantity production of electronic 


PROJECTS Our current military contracts support a broad 
range of advanced work in Ihe fields of modern commu- 
nic.alions, digii.al computing and dala-processing. fire con- 
trol systems. Instrumentation and lest equipment. In Ihe 
guided missile field. Ramo- Wooldridge has technical direc- 
tion and systems engineering responsibility for the Air 
Force Intercontinental and Intermediate Range Ballistic 
Missiles. Our commercial contracts are in the fields of 
operaiions research, automation, and data processing. All 
this development work is strengthened by a supporting 
program of basic electronic and aeronautical research. 



The Ramo-Wooldridge Corporation 
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Davis Barrier 


Halts F9F Safely 


AIR TRANSPORT 



Mockup of Douglas DC-8 Shows Details of 


By Rioliard S'veeney 

Santa Monica, Calif.— New design 
features of the Douglas DC-8 were 
shown on the engineering nioekup of 
the big jet transport during the com- 
pany's annual open house last week. 

b'caturcs outlined by Project Engi- 
neer Ivar Sliograii included; 

• Engine pylons with double camber, 
tailored to help produce desired airflow 
at both inboard and outboard pylon 
stations. Camber is easily risible in 
the inboard pylons, not so noticeable 
but still present in the outboard pvlons. 

• Engine bleed air lines wifi be 
cooled to a masimum -fJOF at any 
point. Reduced cfBcicncy, Shogran 
says, will be more than offset by in- 
creased safetr- in wet wings. 

• Control cables were Taid out in 
the wings first, in lines as straight as 
possible, reducing stress and permitting 
smaller cable diameters. Fuel, air and 
other lines were thoi designed into 
the wing structure. 

• Engines will be interchangeable on 
pylons. In addition, cliangcor ers from 
1 57 to ;75 or Conway engines will not 
affect pylons. Power packages all Et 
onto same pylon, cutting cost if an 
airline decides to conrert from one 
powcrplant to another. 

• Flight controls arc aimed at good 
control during wing-low approaches in 
cross winds. Douglas says airlines have 
asked for this fc.iturc, hope to standard- 
ize on this approach and eliminate crab 
to correct for cross winds. 

• Elimination of all accessories from 
engine fronts, installing tliem under or 


to tire rear of engines, thus reducing 
chance of tools or materiel being left 
in air intakes. Foreign object damage, 
the Air Force has found, is the biggest 
single cause of engine changes before 

• New crew compartment air condi- 
tioning philosophy, aimed at cooling 
ay ionic gear as well as crew members. 
System will eliminate drafts on air- 
crew members, increasing their cf5- 
cicncy, keeping them cool or warm 
according to needs, 

• Cabin air source will be in the nose 
to lessen or eliminate chances of odors 
from engines being picked up and 
introduced into passenger compart- 

Shogran said locating the cabin air 
source near the nose yields cleaner air 
for passengers. Since engine bleed air 
will be used to keep windshields clear 
of snow, ice and rain, it also will drive 
the air-conditioning compressor tur- 
bine located outside the pressure hull, 
thus getting double use of the plumb- 
ing lines which earrv the air forwaid. 

Larger than usual airplane windows 
are u.scd. Tliey are locat^ 40 in. apart. 
Tlic guiding philosophy lias been that 
the more parent material used in the 
structure, the better, Shogran said. 
DC-8 cabin structure thus will he more 
lightly loaded than similar types, but 
still will be stronger along the usual 
57 deg. plane where bending loads 
occur, Shogran slated. 

'Ihc DC-8 will use a double-slotted 
flap, running from wing-fuselage fillet 
to the inboard aileron. A hinged sec- 


tion will fold upward to allow engine 

Tlie oil cooler intake, located on tlic 
lower lip of the front cowl, will cause 
a slight airspeed penalty. But this will 
be more than offset by the fact that 
this accessory will be located where 
chances arc remote that incehanics 
would leave tools, nuts, bolts or other 
material in the main air intakes, causing 
engine damage. In addition the Doug- 
las-designed “bloss-away jet” Aug. 
20 p- 41), destroys the intake vortex 
which sucks foreign objects from the 
runss-ay and the taxiway during start 
and taxi. 

In the DC-S flight control system, 
the inboard ailerons and rudder will be 
full-power operated by a 5.000 psi. 
hydraulic system. Should power fail, 
in both cases there arc direct cable 
links to aerodynamic tabs which will 
insure full control at low speeds. 

Tlic ])ower-opcrated inboard ailerons 
are torque linked to the outboard sur- 
faces. making both .surfacc.s cffcctii’e 
at low airspeeds, .^t higher Mach 
numbers (above Nfach .85) the torque 
link mts out the outboard ailerons, 
leasing the inboard ones effective and 
eliminating aileron reversal at higher 
speeds (up to Mach .95). 

The efevators are aerodynamic tab 
actuated. Full movable stabilizers are 
Indraulic-allv operated. In addition, 
there is an electrical secondary sys- 
tem behind the hy draulics (in case of 
hydraulic failure) which also permits 
smaller incrcnicnts of movement, giv- 
ing finer pitch trim adinsfmciits. 

In the crew compartment cooling 
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New Design 

philosophy, Douglas is making provi- 
sions wherebi' crildct-lhan-notmal air 
will enter the cabin, first cool avionic 
gear on the radio rack, then circulate 
in the cabin generally. Other air-con- 
ditioning outlets have been located to 
keep direct air drafts off crew members 
while pros’iding adequate cooling. In 
addition, the svstem provides for better 
smoke evacuation and other emergency 
situations. 

Studies have been made of the pos- 
sibility of the front-gear bow wave 
throwing foreign objects from wet run- 
ways into air intakes, and the front 
gear has been located to minimize this 
possibility. In addition, Shogran says 
a snrall mudguard of some type may 
be incorporated to insure that no for- 
eign objects enter the intakes from the 
front wheels. 

Tile three airfoil profiles of the 
DC-8, a controversiaf subject, were 
adopted to achieve the most even stall 
ciiaracteristics and low speed handling 
features, and at the same time give 
good performance at high speeds. 
Much wind tunnel testing of the sec- 
tion.s indicates that the section com- 
bination will work out as expected. 
Shogran said. In addition, in the thick 
root section where camber is greater on 
the underside than on top. space is 
provided for more fucl. 

Tlic airplane will have four electrical 
systems utilizing two independent .il- 
temators in case of electrical malfunc- 
tion. F.ither of the two systems will 
sustain full electrical operations, while 
even one will retain enough power for 
emergency operations. 


Aviation Groups End Long Dispute, 
Accept Vortac as Common System 


By I.. L. Doly 

Washinglon— After six years of bitter 
wraiigiing. aviation factions last week 
imanimouslv agreed to accept Vortac 
as a conmion federal airways system. 

The Air Coordinating Committee’s 
decision to integrate tlic controversial 
Tacan with VOR and ILS under the 
name of Vortac (.AW Sept. 5. p. 41) 
has met with no outward resistance and 
already plans are under way to imple- 
ment the compromise |)rognim. 

The Civil AeronaiiHcs Administra- 
tion, abandoning its long-time opposi- 
tion to Tacan in the face of the ACC 
dictum, will begin immediately with the 
installation of 295 Vortac stations 
scheduled for use by 1959. Goal is for 
1,087 stations in full operation by 1965. 

Only the Airplane Ovvncts and Pilots 
•Assn, took exception to the ACC deci- 
sion. The organization termed it a 
"dark chapter in the history of civil 
aviation” and a "major victory for the 
military and a major defeat for civil 
aviation." 

Nevertheless, .AOP.A declared that it 
would accept Vortac and said it would 
"take whatever steps arc necessary to 
help make the sy stem work." 

'The Air Transport Assn., which once 
was cool to Tacan in any form, 
lent its full support to Vortac "hi the 
interest of satisfying the special needs 
of the military services for the defense 
of the toiuitry.” 

ATA Stand 

■AT.A stressed that VOR/ILS meets 
the requirements of the air transport in- 
dustry, and added that military plans to 
iiisball Tacan at certain sites for tactical 
needs would have interfered with the 
present airways svstem. It added; 

"The effect o^ the plan (all Tdcan), 
while satisfying defense requirements, 
would have been to conipoiuid the ex- 
isting problem of our inadequate air 
traffic system." 

The A'OR/DME system was jointly 
planned and developed by both civil 
and military airspace users as a common 
system shortly after World War II. But 
with the advent of Tacan in 1947. the 
military took a strong stand against 
VOR/DME, terming it inadequate for 
its puqioscs. 

Ill 1955. .Air Force Secretary Donald 
Quarles took an unequivocal position in 
favor of Tacan and charged that the 
decision to install and equip the airways 
with VOR/DME was nude solely by 


the CAA. Infcrcstingly, the Defense 
Department in 1955 acceded to civil 
demands sufficiently to propose a svs. 
tcni almost identical to Vortac. but the 
plan w'.is not then acceptable to civil 
aviation authorities. 

While not exuberant over the .ACC 
decision, .ATA is content to accent 
Vortac because of the urgent need for 
a single airways system. .As a result, 
scheduled airlines are expected to take 
immediate steps toward modifying air- 
craft for inshillation of airborne Tacan- 
distance unib. 


Aircraft Modifications 


.Arinc specifications for wiring arc 
expected to be completed within the 
next few weeks. First planes to be 
modified will be those on order, includ- 
ing jet transports. I'lects in operation 
will be retrofettod at a later date. 

.An .AT.A spokesman said airborne 
units should be available bv autumn 
1957 or earlv 1958. Units will cost in 
the neighborhood of S5.000 and vvcigli 
approximately 50 lb. Several manufac- 
turers iucludiiig Collins Radio, Bendix 
and Federal Icleccminiiinications Lab- 
oratories have the airborne units in de- 
velopment for transports and light 


The ACC has given its assurance of 
governmental technical .assistance in the 
development of low-cost, airborne 
Tacan-distance equipment for all users. 
In addition, the ACC Navigation Panel 
has been instructed to review all dis- 
tance measuring requirements of gen- 
eral aviation and rccoinnicndcd appro- 
priate additions for elcar-channcl DME 
ground environment. 

The .AT.A is not "prejudging Tacan.” 
■Airlines will continue to study the fcasi- 
bilitv of adopting the entire Tacan 
system for botli .izimutli and distance 
information while incorporating ILS 
facilities- 

Tlic -ACC will make a decision re- 
garding possible use of the ultra high 
frequency azimuth portion of Vortac 
for civil puqjoses after this element has 
been proved out through wide opera- 
tion, il use bv the military. .About 25 
Tacan units arc currently in operation 
out of the 1 81 stations in varying 
stages of installation. 

C.A.A officials believe Tacan installa- 
tions scheduled for the fiitiitc will in- 
clude both azimuth and distance ele- 
ments although some stations may not 

Cost of the Vortac program will 
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reach $65 million by 1959. according 
to Commerce Undersecretary Louis 
Rothschild- Rothschild said civilian 
DME rmits to be discontinued cost the 
government approximately SI million. 
Ibe CAA, howcs'cr, will study the pos- 
sibility of converting present DSIE 
units to Tacan service. 

Civi! DMF. units will remain in op- 
eration until 1960 as a concession to 
the estimated 125 aircraft presently 
equipped with airborne DNiE. The 
CAA will establish a plan for the pro- 
gressive decommissioning of civil DME 
stations after that rlatc- The ACC said 


Washington— Reorganization of the 
Civil Aeronautics Administration estab- 
lishing six principal progranr offices to 
execute CAA’s o\’er-all program was 
announced last week. 

The reshuffling of departments, re 
ported in AvtATtON W'eek on Aug. 20 
(p. 26). creates a direct line of respon- 
sibility from the directors of the ne"' 
offices to administrator and deputy ad- 
min istrator. 

Regional offices are also being re- 
organized to provide a regional counter- 
part of every lieadqiiarterj officer. Thus 
any program requiring field action will 
be closely coordinated between the top 
level and the most remote CAA regional 

The program offices established bv 
Ihe reo^nization are; 

• Office of Air Traffic Control that will 
he headed by D. D. Tliomas, former 
deputy director of federal airways. 
H. S. Chandler has been named depuh' 
to Thomas- Tltc nesv office brings the 
air traffic control program to a policy 
level for the first time. The Office of 
Federal Ainvays is eliminated. 

• Office of Ait Navigation Facilities. 
An outgrowth of the Office of Federal 
Airways, Air Navigation Ficilitics will 
be headed by f. H. Tippets with Peter 
Caporalc as deputy director. It will he 
chafed with the responsibilits' of 
equipping and maintaining the airwavs 


the government "will insestigate the 
feasibility of replacing witli Vartac/ 
DMF. the airborne cis’il DME which 
has been purchased and installed in 
civil aircraft prior to .August 50, 1956." 

This pliasc of the program apparcntlv 
mollified the National Business Aircraft 

N'B.A.A President Henry Boggess 
had violently opposed the Vottac pro- 
gram before the plan svas announced. 

Tlitcc days later, the NB.VA did a 
complete about-face and sent Roths- 
child a telegram congratulating the 
ACC on its Vortac decision. 


while the ATC office will be concerned 
nith ainvays operations. 

• Office of Flight Operations and Air- 
worthiness replaces the Office of Avia- 
tion Safety. Director «ill be W. B. 
Dmis nith Omcr Welling as deputy. 
The department will be responsible for 
the examination, certification and in- 
spection of aircraft operations, maintc- 
nanee, design and manufacture. 

• Office of Airports retains its original 
status with II. Howell and M. W. 
Hemphill continuing as director and 
deputy director- As in the past, the 
office will be responsible for tnc cshib- 
Ushment of adequate airport facilities 
for civil -aviation. 

• Office of International Cooperation, 
replacing the International Region, ss-ill 
be charged with conducting CAA's re- 
lations with foreign gosemments. 
Functions of the three district offices 
have been transferred to the Office of 
Flight Operations and Ainvorthiness. 
Exact scope of the new office will be 
announced in about 50 davs. Mean- 
while. Anthony Callinan has been 
named acting director with former 
legional head F. C. Stone transfetred to 
special assignments. 

• Technical Development Center. No 
expansion of this technical research and 
development office in Indianapolis is 
anticipated, and the CA.A has “no clear 
fix" as to tlic ultimate scope of its 


aclis'itics. Director is D. M. Stuart. 

Activities of the sLx offices will be 
coordinated by a new Program Planning 
Office under the acting direction of 
W'illiam Barncs- 

Piiblic Relations and public informa- 
tion activities nill be performed by 
the administrator's office with Ray 
Nathan as press and publications officer 
reporting directly to Deputy Adminis- 
trator James. Pvle. Ben Stem, former 
director of tlic office, has been placed 
on special assignment for aviation edu- 
cation. 

1'hc C.AA will retain General Coun- 
sel's Office. Budget and Finance Office, 
Personnel Office and General Services 
Office, all under Sam Kemp, assistant 
administrator for administration. 

Former Assistant .Administrator Jo- 
seph Blatt is being transferred to New 
York us deputy regional administrator, 
and John Bcatdslcc has been named 
regional administrator in CAA's Sixth 
Region at Honohilu- 

TTie congressional liason post held 
by Albert Forte is being discontinued. 

Pacific Northwest Case 
Reorganized by CAB 

AVasIiington— .A study of local airline 
routes in the Pacific Northwest was di- 
vided by Civil Aeronautics Board last 
week into two new route cases— Pacific 
Northwest Local Service Case and the 
Montana Local Service Case. 

The two new cases ate among the 
first in a series of cases in which the 
C.AB plans to review the entire local 
service route pattern. Two other local 
service cases already under wav ate the 
Seven States Area Investigation and the 
Great Lakes .Area Insestigation. 

In laimching the two cases, the C.AB 
observed that proposed service from 
Spokane. W'ash.. to the East has little 
relationship to proposals for sen'ice 
west from Spokane, so the Board used 
a line between Spokane. Boise and 
Salt Lake City to separate the ^vo 
route studies. 

Tlic Pacific Northwest Case includes 
applications of Bonanza Airlines, 
Southwest -Aini-.iys and West Coast 
Airlines for new routes in an area that 
covers Washington and Oregon and 
parts of Idaho, California and N’ei ada. 

The Montana Case, which covets 
Afontana and points in Idaho, Wash- 
ington, Utah, W'yoming. Colorado and 
North Dakota, includes applications 
from Frontier .Airlines, W'est Coast .Air- 
lines and various communities and or- 
ganizations in the atca. 

In the Montana Case, the C.AB will 
study the question of skip-stop author- 
ity for the ’local airlines and will deter- 
mine whether certain points should be 
dropped from the routes of United, 
Nortfnvest and Western Air Lines. 


Charles J. Lowen 

Charles J. Lowen. -Administrator ol Civil .Acionaiitics. died Sept. 5 of cancer in 
Denver. Colo. He hod been ill since bst Mav. when he underw-ent surgerv in 
Washington. 

Lowen. 41. became CA.A chief In December follomng the controversial resigna- 
tion of Fred Lee. Lowen had served as Depntv Administrator of Civil .Aeronau- 
tics under Lee since July, 1955. 

A 1938 graduate of the University of Colorado. Lowen worked in aviation sales 
and service unhl 1942 when he w-ent nn dnh with the Air Transport Command- 
Ftoin 1945 to 1948. he was with Capital .Airlines as Assistant Director of Domestic 
Operations and Director of Ovcrsca-s Operations. 

Lowen was Director of Aviation lor Denver until 1951 when he went into the 
automobile business. He became Denver's Manager of Safety and Excise in 1954. 


CAA Outlines Reorganization Plan 
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Vickere’ pre-eminence in the field of turbo-prop 
airliners is securely rooted in the superiority of the 
Viscount. The world’s first and only turbo-prop 
airliner in commercial service, the Viscount has 
demonstrated its power to make new traffic and 
speed records throughout the world. Passengers are 
exceptionally enthusiastic about the Viscount's 
freedom from noise and vibration, its luxurious 
comfort and the largest picture windows in any 
commercial aircraft. And airline operators have 
discovered that the Viscount’s appeal to air travel- 
ers is paralleled by its unmatched economy and 
efficiency of operation. 

Behind the Viscount stand the great name and 
service organization of the Vickers Group — inter- 
nationally famous as makers of aircraft, ships, 
industrial ma chin ery and precision equipment, 


3<t2 VISCOUNTS SOLD WORLD-WIDE 
AS OF AUGUST. 1956 



[fniled KepratnlaliK: Chritlophtr Clarkton, 
10 Ilockeltllcr Pkaa, New York :i0. N. Y. 
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Rail Fare Proposals Stimulate 
Further Passeuger Shifts to Air 


By Katherine Joimsen 

Washington— Tl)e rjilroiid iiidustr' 
may risk a major shift in its S200 
mi!lion-a-scar first-class piisseiigcr busi- 
ness to the airlines. 

First concrete development in this 
direction was the petition .filed by six 
railroads for a 45% hike in first<lass 
fares. Interstate Commerce Commis- 
sion has set Oct. 2 for a 2\'ashington 
hearing before ICC Examiner Oren G. 
Barber. 

Airlines alreadv have captured the 
lion’s share of the first-class market. In 
1955, the operating revenue of the 
domestic trunk and local-service car- 
riers from first-class passenger business 
was S7fi5 million. The railroads' first- 
class passenger revenue for the same 
s-ear was $2f2 million, or less than one 
third. 

. The six rails applying for the sharp 
45% boost had an operating revenue 
of S94.5 million from first-class pas- 
senger business, or almost half the S21 2 
million total for the indu.stry. The six 
lines, all operating in the New York- 
Pennsvlvania-Ohio-Indiana-fllinois area, 
arc; Chesapeake and Ohio RaiUvav Co.. 
New York Central Railroad Co., Nor- 
folk and Western Railwas- Co.. Penn- 
svivania Railroad Co., Pennsvlvania- 
Reading Seashore Lines and Pittsburgh 
and Lake Erie Railroad Co. 
Precipitous Decline 

The decline of the railroads’ first- 
class business over the past 10 yxsirs 
has been precipitous. From an opera- 
tion of 19.8 billion first-class revenue 
passenger-miles in 1946. it dropped 
steadily and sharply to 6.4 billion in 
1955. Meanwhile, the domestic air- 
lines’ first-class business rose from 5.9 
billion tes’emie-milcs in 1946 to 12.5 
billion in 1955. 

Tlic 45% proposed increase would 
be a big stimulus for further shifts in 
first-class business to the airlines. Tlic 
round-tiip tail fare behveen N'cis' 5'ork 
and Chicago, for example, would he 
around S50 mote than the air fare. .-\t 
present, it is onlv about SIO more. 

Huge deficits on over-all passenger 
service arc forcing the rail industry into 
action. For the 10-year 1946-55 period, 
the passenger senicc net operating de- 
ficits totaled over S5.6 billion. The 
deficit mounted from S140 million in 
1946 to S637 million in 1955. Tliis re- 
duced the rails' SI .8 billion net 0 |>cr.it- 
ing income on freight scivicc in 1955 
to less than SI .2 billion. 

Reasoning behind tlie decision of flic 
six petitioning railroads is twofold; 


• To put first-class service on a paying 
basis— iind if it c-annot pay, let it go. 

• To tri' to hold onto medium-haul 
coacli service. 

Modest Coach Increase 

Tlic six lines petitioned for an in- 
crease of oniv 5% in coach rates. In 
tliis, they were joined by two other 
tails; Lcliigh Valley Railroad Co. and 
Reading Co. With this modest increase, 
tail coach fares would approximate air 
coach fares. 

If the 45% increase in first<lass fates 
is not approved, spokesmen for the 
petitioning roads warned, the carriers 
will be forced into a greater increase in 
coach fares to eliminate passenger sciv- 
icc deficits. 

Declaring that it is ‘'imperative to 
take bold action to put our fare struc- 
ture on a realistic basis:" Alfred E. 
Perlman, president of New York Cen- 
tral. and James M. Symes, president of 
Pennsyhania Railroad, explained in a 
joint statement: 

"A 5% increase in co,ich fares which 
ivc |3TOposc approximates the cost of 
providing the scnlce . . . 

"Nfeamvhile, wc are trving to de- 


velop new p-assengcr equipment which 
Mill reduce both first cost and main- 
tenance costs for coach trains. Prcsciit- 
li such new equipment is in cxijcrimcn- 
till seniee. 2\'c and the equipment 
manufacturers are spending millions of 
dollars to desdop the train of tomor- 
row. W'e arc confident that these ef- 
forts will succeed and assure a large 
volume of tail travel in tlic future for 
moderate-distance coach trains. . . . 

"In addition to recognizing this trend 
toward a wider base of mass travel, wc 
fee! that the coach traveler should not 
be penalized by the great losses siis- 
hained bv our luxury accommodations. 
If fares for the Pullman sen icc arc not 
raised (the 45%), we necessarily will 
hai'C to equalize some of the luxury 
class deficits by asking for greater in- 
creases on the coach or mass travel 
sen’ice." 

Rails Hold Coach Market 

'I'lic rails still liold the major portion 
of the coach market. Operating rev- 
enue from coach scniccs (exemdiug 
commuter) in 1955 totalled S428 mif- 
lion, compared with S290 million for 
the scheduled domestic airlines. Tlic 
railroads operated 17.3 billion revenue 
passcnger-inilcs in coacii service (ex- 
cluding commuter) in 1955, compared 
with 6.7 billion bv tiie scheduie^ air- 

Despite the rapid growth of air coach 
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De-icing phone lines 

‘■Just like flying brooms!” Thai's what lelephone men say 
about the Hell helicopters used to blow heavy frost from 
long-distance lines in Eastern Washington. 

■'Before they started using our 'copters,'’ says Carl Brady 
of Econom)' Pest Control Com|)an)'. Yakima. Washington, 
"men on fool had to Iry lo clean the wires b>' hilling them 
with poles. Now. the downdraft from our ships does the 
whole job in a couple of hours, 

"Flying around those wires can be tricky, but it's Just an- 
other Job to us. We do plenty of tough flying but tve've 


in the high Cascades 

never bad a bad accident. Partly Itecause of Clievron 
Aviation Gasoline 80/87. We use it in all our craft, and it 
gives us full power every lime we need it. Never fouls 
plugs, either, and that's really something in a helicopter. 
■‘Because of our government (lying, we have lo major every 
600 hours. But using RPM Aviation Oils, we always lake 
the extra 00 hours we're allowed, and even then the engines 
are perfectly good when we lake them down. From what 
tre've seen. 'HP.M' would keep our engines in top shape 
for 9(X) hours. It's the best oil we can buy," 




We take better care 

of your plane 


services over the past si.e years, railrotid 
coach business has been fairly steady: 
from 17.4 billion revenue passenger- 
miles in 1950. it rose to 19.5 billion in 
1951. to 19.7 billion in 1952. and 
dropped slightlv to 18.9 billion in 1955. 
to 17.6 billion in 1954, and to 17.3 
billion in 1955. 

Meanwhile, scheduled air coach busi- 
ness mounted stcadilv— from 1.0 billion 
icvenue passenger-miles in 1950 to 6.7 
billion in 1955. 

The eight rails seeking increases re- 
ported in their ICC petition that over 
the |ust 10 years their passenger serv- 
ice deficits have totaled over Sl-2 bil- 
lion (or about 5125 million annually) 
and that 38% of the freight scrsicc 
income had to be utilized to offset these 


Washington— grou]) of aviation 
legal experts met in Geneva last week 
in an attempt to unsnarl an intricate 
international jurisdictional problem— 
the "Legal Status of Aircraft.'’ 

A Legal Subcommittee of the In- 
tcniatioiial Cisil Aviation Organization 
comcned at Geneva to trv and find a 
solution to the problem of which na- 
tional law applies to aircraft on inter- 
national flights, a question lawyers bas e 
been trying to solve since 1912. 

An international solution to tlie 
puzzle is important because it is needed 
to detemnne which law to applv when 
sucli things as births, deriths. crimes, 
marriages, conclusion of contracts and 
drawing up of wills occur on an air- 
craft in flight. National laws intended 
to clear up these matters are often con- 
tradictorv- 

Basically, the problem facing a iudge 
in such a case is whether to apph- the 
law of the state in which the aircraft 
is registered (the law of the flag) or 
the law of the state over whose terri- 
tory the aircraft was flying at the time 
(territorial law). 

Increase of transoccan traffic adds 
another complication. Since no nation 
controls the high seas, there is no na- 
tional law to apph- unless IC.AO de- 
cides to use the law of the nation whore 
the aircraft is registered. 

Varying national plicies can com- 
plicate such a seemingly simple thing 
as a birth. 

A child bom on a Bd|uui airplane is 
considered a citizen of that countrs’ 
under Belgian law. British law claims a 
child bom on a British airliner as a 
British subject. 

But if a child were bom in a British 
or Belgian plane over French territory, 
France would claim him as a citizen. 
And if the father should come from 


sarious losses. The petition said: 

'■Althougli rigorous measures hint- 
been instituted throughout this period 
lo increase passenger revenues and to 
control p-assenger operating costs, in- 
cluding large investments in diese! mo- 
tive power and modern equipment, 
mechanization of station work, reduc- 
tion in station expenses, curtailment of 
unprofitable services, and incentive 
fares, the deficit in 1955 still amounted 
to over S126 million, and in that year 
it took 31% of the freight serxiec net 
operating income to absorb this deficit. 

"Although tlic year 1955 was a con- 
siderable improvement over many of 
tlie prior postwar years, petitioners Itavc 
not been able to hold the 1955 gains 
111 1956 " 


a third country, tliat nation miglit 
have a law claiming Iiim. 

Another variation would leave a 
child with no nationality. If he were 
born on a French aircraft flying over 
British territory, the I'reiicli would 
consider him British and the British 
svould consider him French, and it 
would be iqi to his parents to find him 
a nationalih’. 

deaths, crimes and other legal prob- 
lems. A further complication comes 
from the increasing speeds of modem 
aircraft. Occasionalh it is impossible 
to decide which country an aircraft is 
over when a crintc is committed if 
the action extends over a period of time 
and the aircraft crosses a frontier while 
it is being committed. 

Air India International 
Orders Three Boeing 707s 

Air India International ordered three 
Boeing 707 intercontinental transports 
last week for use on its international 

Air India ivill use the 707 in a com- 
bination class configuration with ac- 
commodations for 90 tourist and 30 
first-class passengers. Delivers is 
scheduled to begin in Januan- i960. 

No engines have been specified for 
the turbojet transport, but Ait India 
will prob.iblv choose the Rolls-Rovce 
Conway over the Pratt & W'hihicv 
J73 because the Conwav is a British 
Commonwealth product. 

The Indian airline’s 707 will have 
a nonstop range of 4,500 miles, cruise 
at 38.000 to 40,000 ft. and fly at 575 
to 600 niph. The transport will allow 
Air India to operate a London-Bombay 
service in nine hours. 


CAB Plans Stricter 
Flight Deck Rules 

Washington— Civil .\cronautics Board 
plans stricter regulations regarding the 
admission of non-crew members to the 
flight deck of airline tianspotts. 

As the result of an ambiguity in pres- 
ent rules, the C.^B is proposing an 
amendment of the Ciiil Air Regula- 
tions for domcitic. international and 
irregular operations. The new rales 
will specifically prohibit any unau- 
thorized person from entering the 
flight deck of an airplane. 

Exceptions from the proposed pro- 
hibition include Civil Aeronautics Ad- 
ministration Aviation Safety Agents 
and C-^B personnel on official business. 

The pilot would be authorized to 
admit to the flight deck employes of 
the federal government, an airline or 
anotlicr aeronautical enterprise svhen 
tlicir presence “is necessary or adian- 
tageous to the conduct of safe air car- 
rier operations.” 

Tlie Board also would give airline 
managements and tlie Civil Aeronau- 
tics .administrator authority to pennit 
specific individuals to enter the Sight 
deck. 

Under the new regulations, a per- 
son admitted to tlie flight deck also 
would liavc to liave a scat available for 
his use in the passenger compartment. 
Exceptions to this rale would include 
C.\.\ Safetv Agents, CAA and C.\B 
personnel checking flight operations 
and air traffic controllers acting as 

Also exempted from the seat rule 
would he airline crew members, airline 
employes directh- involved in flight 
operations and technical representa- 
tives of aircraft or compooent manu- 
facturers conducting in-flight obsenu- 

Tlic new regulation gives the pilot 
in command specific authoritv to deny 
admittance to the flight deck to any- 
one not described in the list of excep- 
tions. The pilot always has emergency 
authority to exclude a'nybodv from the 
flight deck In the interest of safety, 

Seven Viscounts Orderetl 
By Trans-Canada, Indian 

Additional Viscount orders totaling 
seven aircraft have been announced 
b\- Trans Canada Airlines and Indian 
.-kitlincs Corp. 

TCA's order of two mote of the 
Vickers turboprops will raise to 33 
the airline’s fleet of Viscounts in serv- 
ice and on order. The new aircraft are 
expected bv Mai- 1958. 

lAC. the Indian domestic .airline, 
had five Viscount 700D series planes 
on order, now has ordered an addi- 
tional five for delivery early in 1958. 


Committee Attempts to Unsnarl 
International Air Legal Status 
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THE BEAUTIFUL BEECHCRAFT BONANZA - 

Buy It and Fly It 
For 2V2<t Per Seat Mile! 


You can operate and pay for the finest single-engine aircraft tier 
built for as little as 2' i cents per seat mile! This includes all 
expenses — hangar rent. fuel, maintenance, full insurance coverage 
— even depreciation! 


Use your Beechcraft Bonanza an average of 50 hours per month and 
your total cost of ownership and operation can be as low as 2 ‘A 
cents per seat mile. Fly 30 hours per month (the average of all 
Bonanza owners) and your per seat mile cost is approximately 31^ 
cents. No other airplane offers you so much for so little cost! 

And here's what you get for your money; The four-place Beechcraft 
Bonanza for ’36 is the fastest, quietest, most rugged and most 
luxurious single-engine airplane on the market — years ahead of 
others in its field. 


Before you buy any airplane, get the facts from your Beechcraft 
distributor or write Beech Aircraft Corporation. Wichita 1, Kansas. 
You'll go first class and actually safe money in a Beechcraft! 


Investigate the prefilabie 
way ef doing business 
forded you by private exe 
five aircraft ownership — ask. 
about Beechcrafl's attract 
loosing or financing plan 


BeeCHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 


Shortiines 


► Btaniff Airways is offering an eight 
week, all-expenses tour of eight Latin 
American countries. Tlie tour, designed 
for amateur and professional photogra- 
phers, starts Oct. 7 from Miami. Its 
cost: S2.625. 

^Canadian Pacific Airlines has been 
licensed by the Canadian Ait Transport 
Board to extend service to Santiago. 
Chile. Route will continue to connect 
Toronto and Vancouver with Argentina 
via Mexico City and Lima. Peru, but 
Santiago will be added stop betsveen 
Lima and Buenos Aires. 

► East-West Airlines of Australia has 
cut its personnel 20% in an effort to 
offset financial losses caused by ses’ere 
floods in areas the airline serscs in New 
South Wales. 

► International Civil Aviation Organiz- 
ation convened a Joint Support Con- 
ference in Genera last week to revise 
existing Danish and Icelandic agree- 
ments providing for joint support of 
weather and navigation facilities at 
Iceland, GtecnlanJ and the Faeroe 
Islands. 

► Mohawk Airlines has received the first 
of sesen Coni'ait 240 transports bought 
from Swissair. When the new airplane 
went into scrs’icc last week, it brought 
Mohawk’s fleet of pressurized transports 
to five Convair 240s. 

► Poland has signed air agreement.s with 
Sweden. Yugoslaiia, Austria and Bel- 
gium. The pacts call for reciprocal air 
scn’ice between the countries, and Po- 
land is planning similar agreements with 
Britain and France. 

►Seaboard and Western Airlines earned 
5415.997 after taxes in the first half as 
compared with 5241,906 in the first 
half of 1955. Operating rev enues for the 
first six months of this year were 59.- 
148.000 as compared with 57,595.000 
in 1955. 

►Trans-Australia Airlines sold one of 
its Convair 240 transports to Trans 
Arabian Ainvays. Trans-Australia is dis- 
posing of its Convairs as part of a 
planned conversion to Viscount and 
Fokker F-27 equipment. 

► Trans World Airlines reports that a 
baggage survey shows that passengers are 
receiving their luggage after a flight fas- 
ter than cs’cr before. Time lapse be- 
tween Icai’ing the plane and picking up 
luggage ranged from four minutes to 
ten minutes at the major air tenninals 
studied. 


AIRLINE OBSERVER 

► Northeast Airlines’ President George Gardner held serious discussions 
with Bristol officials last week concerning possible purchase of the Britannia. 
Gardner, said to be "very enthusiastic" about the turboprop transport, flew 
to London on Aug. 30 in 'the Britannia which was recently flown on a 
coast-to-coast demonstration tour of the U. S. Northeast is seeking equip- 
ment that will provide spectacular competition on the New York-Floriaa 
route .against the luxury fleets of well-entrenched Eastern and National 
Airlines. Other U. S. companies which reportedly considered the Britannia 
are Braniff. Continental, Delta and Eastern. Managing Director Peter 
Masefield said he hoped sales of the Britannia in the U. S. would reach 
5200 million. 

►Trans-Canada is modifying its fleet of 18 Viscounts from 40-to-44 passen- 
ger configuration. 

► Airlines with heavy investments in turboprop and turbojet transports arc 
w.itching Capital Airlines’ financial returns closely as a clue to the poten- 
tial earning power of a turbine-powered fleet. The Viscount has established 
itself operationally and maintenance-wise and has prox'cd its ability to attract 
passengers. Now, with 31 Viscounts in operation, the airline is in a position 
to demonstrate its profit-making capacity. Route and service expansion 
expenses plus transibonal costs, probable reason behind Capital's monthly 
not losses said to has’e stretched through August, may cloud the Viscount's 
true earning power. 

► Canadian government is building a new airport at Sault Ste. Marie. 
Ontario. The area has been served bv Kinross Field at Sault Ste. Marie, 
Mich., requiring Canada-bound passengers to ride in bond in an airport bus 
to the Canadian border. 

► Boeing’s small jet trans|)ort (WV Sept. 3, p. 26) will be designated Model 
727. Powcrplant currently considered for the aircraft is or Rolls-Royce 
make, although no details on model are known other than it is not a 
revision or modification of any current engine. 

► Braniff Airways was to have accepted delivery of its first DC-7C last 
week but, because of interior changes, delivery was delayed another week. 
Interior decor is predominately charcoal black and coral with black seat 

► British Overseas Airways Corp. has forecast that its transatlantic routes, 
which it hopes will ultimatelv connect the Pacific and Far East via the 
North American continent, will account for more than one half of its total 
business by 1961. according to Managing Director Basil Smallpiccc. Small- 
|)iece said, with the "right equipment” on the Atlantic route, BOAC will 
cam for England "in the early 1960s a net dollar revenue of some 30% 
per annum on the doIUirs nc spend in buying aircraft." 

► Aeroflot is currently operating Beriev Be-6 flying boats in tegubr service. 
Resembling the Martin Mariner, the Bc-6 (NATO code-name Madge) has 
a top speed of 258 mpli-, a range 3.045 miles and a gross weight of 51,590 
lbs. Wing span is 108 ft. 3 in., power plants ate two 2,000 hp. ASh-73 
engines. 

► Interest in the Whiting Loadair installation at New York Internationa! 
Airport (AW Aug. 13. p. 43) has died at least temporarily. The mechanical 
aircraft docking system will be removed sometime this month after a year’s 
testing operation. 

► Pratt & Whitney J75 turbojet poweiplants will cost about 5250,000 as 
installed in the Douglas DC-S jet transport, Cost of Rolls-Royce Conway 
bypass jet engines has not yet been determined, 

► Laesa International Airlines, of Costa Rica, has received an offer from 
I'rench interests to finance the purchase of Caravelle twin-jet transports. 
The offer, made through the French embassv in San Jose, Costa Rica, 
involves up to SIO million in long-term financing. Robert Smith, general 
manager of the .nitlinc, said that the proposal is being studied carefully 
although no concJu.siuns have been reached. Laesa also has under considera- 
tion the Convair 880 powered with "British turbojet engines.” 
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SAFER BATTERY POWER 


1^4 i' 
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FOR COMMERCIAL PLANES! 

Exide announces new, greatly improved aviation batteries . . . 
safer against sudden failure/ superior in capacity and life potential 


With Ihese new Exide Aviation Baileries, 
airlines can now practically forget the 
danger of sudden battery failure. Cosily 
lakeolT delays from unforeseen loss of 
battery power can be largely a thing of 
the past. 

The reason lies in the new SilviumS 
alloy grid melal used in the positive 
plates of these batteries, This special 
alloy was developed by Exide to resist 
corrosion. And in aviation battery use, 
it prolongs grid life far beyond average 
battery life. Hence users have this extra 
measure of protection against grid 
failure — and against loss of electrical 
power. Silvium is used exclusively in 
Exide Batteries. 

Protection like this is especially signifi- 
cant today because of the heavier 


carry. And it is especially valuable in 
long distance flights, where there's risk 
of repeated overcharging. 

NewacHve material —newsaparators 
The new Exide-developed GOX active 
material used in these batteries packs 
more power per ounce than the oxide 
formerly used. Finely ground oxide par- 
ticles offer three limes thesurfacearea to 
the electrolyte that ordinary types of 
active material do. COX means quicker 
response to sudden power demands, 
Pormax separators add both quicker 
response to sudden power demands and 
longer life potential. Pormax is a new 
microporous plastic, 25^ more porous 
with a more easily controllable pore 
size than the previously used rubber 


separators. It is also less subject to 
hardening with age. 

See for yourself how much better battery 
performance these new Exide Aviation 
Batteries can give you. Call your nearby 
Exide sales office and a.sk for a demon- 
stration. Batteries are available in four 
models covering a wide range of capac- 
ities, For descriptive catalog and tech- 
nical details, write Exide Industrial 
Division, The Electric Storage Battery 
Company, Philadelphia 2, Pa. 
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AERONAUTICAL ENGINEERING 


ALPA Urges 

By Philip J. KIoss 

Till!! week (he Air Line Pilo(s Assn. 
« ill niiikc a strong ple.i urging tlic Civil 
Acruiuutics Board to adapt a nc» ul- 
temative to the standard instrument 
l»iicl layout now required by tlic Civil 
Air Regulations (CAR) for new trans- 
port aircraft. 

At the annual CAR review meeting 
in W'asliington. the ALPA will pro- 
pose an instrument |Kincl lasout de- 
.signed specifically around new inte- 
grated flight instruments which arc 
slated to be used on up-coming airline 
jets and turboprops. Ihc proposed 
panel is the overwhelming preference 
of ALPA pilot groups. 

The present CaA panel was devel- 
oped by the Cockpit Standardisation 
Committee (S-7) of the Society of Au- 
tomotive Engineers (SAE) at the re- 
quest of the Air Tran.S|)ort Association 
and Cisil Aeronautics Board. 

ATA has surveyed its incmbct air- 
lines and is expected to report the re- 
.suit of its poll. At least two ma|Or 
airlines are bclicscel to be fasorablv in- 
clined to the ALPA-proposed panel 
while another is said to be strongly 
opposed. 

How It Started 

The proposed new |Miiel kn out is an 
outgrowth of independent studies by 
^ilot groups set up by American and 

cral different integrated flight instni- 
nients available and recommend their 
|)rcfercncc. In the course of this study, 
both pilot groups found themselves in- 
\'ol\cd in the question of the best panel 
location for .such instruments. (The 
AA pilot group was headed bs' C. II. 
Dacidt; the EAL group bv Joseph 
Keller.) 

Ill their independent studies, both 
pilot groups came up with identical 
choices of integrated instruments as 
well as identical recommendations for 
their location on the panel. Both agreed 
that the two integrated instruments 
should occupy the prominent center 
location in the "basic six.” 

Because the pilot groups recom- 
mended raneb which differed from the 
CAR/SATs standard, American Airlines 
asked ALPA to poll its members to de- 
termine their preference. ALPA's poll 
of its 52 councils produced a 51 to 1 
vote in favor of the nc«' panel over the 
C.AR/SAE standard. (It should, how- 
ever, be pointed out that in presenting 
the two panels for a vote, one was 

50 


New Instrument Panel 


identified as an SAE design and the 
other as an '.^LPA proposed standard,” 
which may have influenced pilot vot- 
ing.) 

Despite the fact that the AA and 
EAL pilot groups were not aware of the 
new USAF instrument panel concepts, 
they came up with an arrangement 
which closely parallels the Air I’orce 
'‘crosshair’’ layout. 'Hris locates pitch 
axis instruments along a horizontal line, 
heading-azimuth dispkn v along a verti- 
cal line. (AW Julv 23', p. 62; Julv 30. 
p- 4S.) 

Centered On Pilot 

ALPA proposes to mount the com- 
bination artificial horizon/flight direc- 
tor and situation display (.showing 
heading and bearing to a VOR or ILS 
localizer beam) almo.st directly in front 
of the pilot's .scat ccntcrhnc. (See 
sketch, p. 51). 

The top row of instruments, left to 
right, inefude: airspeed indicator, hori- 
zon/flight director, altimeter, and rate 
of climb indicator. (Tlie latter is not 
one of the "basic six.’’) The second 
low. left to right, includes: tuin-and- 
bank. situation displai-. and radio mag- 
netic indicator (Rhfl). 

Tlie present CAR/S.AE standard ac- 
tually consists of a basic panel layout 
plus three altcrnatis'c arrangements, two 
of them intended to accommodate in- 
tegrated flight instruments. Tlic only 
siinilaritv between the latter and the 
■ALP.A proposed layout is the location 
of the airspeed indicator in the top 
left comer. (See sketch, p. 51). The 
top row consists of the airspeed indi- 
cator, .situation display, and horizon- 
flight director. The bottom row, left to 
right, includes altimeter, RMI, and 
rate-of-elimb indicator. Tire tum-and- 
txmk indicator is centered in the third 
row under the "basic six.’’ 

.ALPA has proposed its nc«’ panel to 
S.AE's S-7 committee, but .so far has 
gotten a cool reception, officially. The 
committee, headed by M. G. (Dan) 
Beard, assistant vice jjrcsidcnt of Amer- 
ican Airlines, was set up in 1950 to 
standardize cockpit in.strament panel 
arrangements and other basic cockpit 
controls for both military and civil 
transport type aircraft. 

The need for such action became ap- 
parent during the Korean iiirlift when 
it svas found tliat the DC--1 aircraft re- 
quisitioned from the airlines had so 
inanv different cockpit configurations 
that flight crews required an extra hour 
or more of briefing on the particular 


cockpit they were going to fly that day, 
Beard says. 

Tlic S-7 committee, consisting of air- 
line, militarv and airframe manufactur- 
ers representatives, fonned three sub- 
committees to concentrate on cockpit 
controls, lighting, and instrument p.m- 
els. The latter, also headed by Beard, 
consisted of eight members originally, 
later expanded to 10. Beard empha- 
sizes that cs-ery member of this sub- 
committee n-as a pilot «ith an 
instrument rating and th.it one of the 
members represented the -ALPA- 

For mote than two \c-ars this sub- 
committee imahucd a \ariety of differ- 
ent instrument panel configurations in 
close coordination «ith rcpresentitives 
of the Military Saviccs and airframe 
manufactiireix- 

"about equally dii'ided” bcEvcen the 
present S.AE standard panel and the 
ctos,shair arrangement which ALPA 
now proposes Beard told -Avi.mion 
Week. Tlic thing that swung the sub- 
committee to the present standard was 
a report by Nai’v and USAF aero-medi- 
cal people which indicated that the 
human eve finds it easier to scan hori- 
zontally than vertically. 

Headini) Informotlon 

Based on the belief that heading in- 
fonnatioii was more important than al- 
titude. the S.AE group concluded that 
the directional gyro or situation display 
should he located on the top row of 
instruments, displacing the altimeter to 

ALP.A disagrees. It points out that 
the most critical flight maneuver is an 
ILS approach at low miiiimums. Under 
such conditions the pilot relies prima- 
rily on three instruments; airspeed, hori- 
zon/flight director and altimeter. ALPA 
therefore bcliei'cs these three instru- 
ments should be located side-hy-side on 
the tO|) row. This places them nearer 
the cockpit windshield through whicli 
the pilot will be looking for visual 
contact. 

AVith the present C.AR/SAE panel, 
the pilot must scan both vertically and 
horizontally, "skipping over” the direc- 
tional g\ro/sitoation display indicator- 

Thc change which ALPA proposes 
comes at a time when the CAR/S.AE 
instalment panel has just begun to 
come into use. Pan American Airways 
outfitted its new DC-7Cs with the 
standard panel. United Air'Lincs has 
allocated funds to inodiR its existing 
fleet to the new CAR/S, AE panel, aT- 
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though it is doubtful whether other 
sitlincs will follow suit. 

The USAF and Nai’V, acting tluou|h 
the .Aircrew Station Stjndardiziition 
Panel (ASSP), has adoptexi a standard 
panel which is similar, but not identical 
to the present CAR/SAE panel. It 
differs in that the turn-and-baiik indi- 
cator is substituted for tlic ILS indi- 
cator in the center spot on the second 
row. Beard also reports that a number 
of business aircraft ate now equipped 
with the CAR/SAE panel. 

No Justification 

-After long, hard labors to dcielop 
the present panel and get it adopted 
by dll interested milibaty-eivil groups. 
Beard is understandabh' reluctant to 
rush into a change now. When the 
S.AE S-7 committee considered the 
ALPA proposal this spring it "searched 
for any basic reasons which would war- 
rant changing the standard and con- 
sidered whether principles improving 
safety and efficiency were imolved.” 
Board says. On this basis, the com- 
mittee failed to find any justification 
for a change or revision. Beard says. 

Howc'cr. Beard docs concede that 
eye motion .studies, which played a ma- 
jor role in the present CAR/S.AE panel 
nrangement, have not been conducted 
un the new integrated flight instru- 
ments. lie adds that Committee S-7 is 
recommending that sucli studies be 
made to determine whether the basic 
principles of the horizontal relation- 
ship betwen the horizon and directional 
gyro should be changed when these two 
functions arc integrated into dials 
which also display flight director and 
other information. 

Beard says that S-7 maintains an 
"open mind" and is attempting to keep 
itself informed on the latest deiclop- 
ments in cockpit panel instrmnenta- 
tion. For example, the coinniittcc has 
had a look at the Navy's newest dove!- 
0 |)inent in cockpit displays which uses 
flat cathode ray tubes. The Air Force 
is scheduled to brief the group on its 
new integrated display philosophi’ in 
October. 

ALPA Counters 

ALPA representatives point out that 
at the time the present S.AE standard 
was prepared, none of the airlines were 
using integrated flight instrumaits 
(except on an experimental basis) or 
h:id plans to do so. As a result, they 
claim, the SAE panel was designed 
primarily around the long-used conven- 

The alternative panel arrangements 
which SAE adopted to permit the use 
of integrated flight instruments were 
based simply on a direct substitution of 
these new combination instruments for 
conventional Ones, rather than trying 
to design the panel for optimum utiliz- 



ALPA proposed panel (lop) (or use oil new airline jets and turboprops diffeis finni pieseni 
CAR/SAE standard panel (bottom) in its location of all basic pitch axis instruments along 
the top row, 'I'hc azinuith situation display is centered beneath the bocizou/flight director 
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PHILLIPS PETROLEUM COMPANY 

Bartlesville, Oklahoma 

ADDRESS AU INQOIftieS TO; aOCKfr TUtlS DIVISION, McMEGOA, TEXAS 


Petroleum-derived materials pro- 
duce the power (or a wide variety of 
rockets designed and developed by 
Phillips scientists and engineers, in- 
cluding the largest known thrust 
single rocket motor. Phillips has de- 
veloped a family of solid propellant 
rockets, utilizing petroleum raw ma- 
terials of which the Company is a 
major producer. 


Air Force Plant 66 operated by 
Phillips and located in Central 
Texas, provides extensive facilities 
for applied research, development, 
testing, and manufacture of solid 
propellant rockets. Skilled scien- 
tists and engineers are available lor 
consultation on major technical and 
production problems of the aircraft 
and missile industry. 
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ation of their increased capabilities, 
ALPA pilots say. 

Integrated flight instruments have 
come a long way in their airline accept- 
ance in the past several years. Most, if 
not all, carriers liavc specified integrated 
flight instruments for their new jets and 
turboprops. 

During this period there have also 
been changes in the instruments them- 
sches. 

I'or instance, when SAE prepared 
its “System d" altematiro, Sperrx’ 
had nnly one integrated instrument— its 
“Zero fteader." Today, Sperry offers 

horizon/fliglit director and the other an 
azimuth situation display. 

Tlii.s in itself iias obsoletcd the "Sys- 
tem 4” altemaHve arrangement in 
SAE's standard. 

Proposed CAA Revision 

llic Civil Aeronautics Administra- 
tion has proposed a minor revision to 
the present C.^R/SAE standard psincl 
whicli is on the agenda of the CAR 
annual res'iew meeting this week. S.^E 
originally spelled out standard locations 
for the panel clock, him-and-bank indi- 
cator and auxiliary omnirange controls. 
CAA now believes lb.it it is only neces- 
sary' to standardize the location of the 
"basic six." giving more freedom in 
locating the other instruments, provid- 
ing they are adjacent to the "basic 

CAA also proposes to combine the 
SAE sbindard and its three iiltcmatives 
into a single panel in which instru- 
ments are identified by function rather 
than by specific name. I’or c.xamplc, 
one of the existing SAE piinels applies 
when a dirccHona! gyro is used and an 
alternative panel applies when an RMl 


CAA proposes instead to iden- 
tify the location of the ‘'direction” in- 
strument instead of listing the specific 
instrument type. Tire specific proprie- 
tary names of integrated flight instru- 
ments also would be elfhiinated in favor 
of functional descriptions. 

Under this proposed "semantic" 
cliange, the top row of three instru- 
ments would be labeled "Speed," "Di- 
rection." and "Attitude.” 'ITic bottom 
row would be identified as “Altitude," 
"Landing Aid," and "Climb." (Rate- 
of-climb.) 

Prcsumablv this cliange is intended 
to giie the CAR/SAE panel more flex- 
ibility to accommodate future develop- 
ments in integrated flight instruments 
without requiring revisions to meet 
each new dciclopmont. However, ci’en 
with the proposed tci'ision there ate 
interesting problems posed by the use 
of integrated instruments. For example, 
should the new Sperrv combination 
horizon/flight director he installed at 
the location identified "Attitude," or 
in the one marked "Landing Aid?” It 
provides both functions. 

Pro and Con 

An official of one major airline, wlio 
lias followed the SAE S-7 committee 
program closeiv. altliough not a mem- 
ber, sums up his opposition to the 
-M.P.4 proposed cliange tliis wav; "How 
cun we get tlie industrv to accept stand- 
ardization if we change the standard 
every couple years?” 

-\n ,^LPA representative answers tlie 
question raised in this way; “If the 
OSAE adopts its proposed new inte- 
grated panel display, the C.^R'S.\E 
standard is going to have to undergo 
basic revision to our aossliair arrange- 
ment in a matter of five years or less. 
And it will face still another revision 


PROBLEM; Design any prod- 
uct requiring a blower — up to 
14 psig. of air (or gas). Do 
not increase size, weight or 
cost of product. 

SOLUTION: Only Miehle- 
Dexter Blowers solve this 
problem. Exclusive 3-lobe 
construction provides maxi- 

blower. Units require little or 
no maintenance. Hundreds of 
applications. Now used as 
powerful new jet engine 
starters in mobile ground 
power equipment. Used for 
pneumatic conveying, agita- 
tion, aeration cooling, venti- 
lating, supercharging. For 
more facts, write for new 
Bulletin 255. 
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New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexity 
In Aircraft Accessory Systems 


Proved in service on the Douglas C-124 Globemaster. the Convair 
wing F-102, the Boeing B-SO and many other operational aircraft, the 
Edison simplified temperature control now reverses the trend toward com- 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control uses 
only standard electro-mechanical componenis-no electronic equipment. 
Its design simplicity eliminates costly maintenance training. The instni- 
mem's checkout procedure is familiar to any electrician. 

This basic control teams up with the rugged Edison Fire Detector Cable 
or with any of Edison's accurate Resistance Temperature Detectors to warn 
of fire in engines and baggage areas or to signal dangerous temperatures In 
bearings, heating ducts or oil lines. Simultaneous or selective temperature 
indication is optional on all overheat detecting systems usigg RTD's. 

Edison field engineers with years of aircraft experience are located in 
Ft. Worth, Dayton, Glendale, Chicago and West Orange. They will gladly 
analyze your temperature control problems and recommend action. Just 
write any of these offices and let us know your requirements. 


if and when tlic Navy’s new TV tube 

Setieral new Navy flight iiistruincnt 
developments now under way could 
possibly force revisions in the present 
ASSP standard panel in less than fisc 
vears. a Navy spokesman told AviAi tOK 

A non-partisan observer sums up tlio 
situation this way: "Considering the 
many years during which aircraft instru- 
ment designs remained static, it is un- 
fortunate that we jnst got around to 
panel standardization at a time when 
revolutionary changes arc taking place 
in flight instrument design concept.s." 

List of Astronautics 
Literature Is Preparetl 

The first selective listing of back- 
ground literature on astronautics and 
the related sciences has been prepared 
bv the Educational Division of General 
Astronautics Crjrp., P. O. Box 26, 
Oyster Bav. N. V. 

Tlie bibliography is available on re- 
quest; it includes book at all levels 
from juvenile to Pii. D. and in half-a- 
dozen languages. 

"I'hc company would appreciate airy 
suggested additions of books in |)riiit 
in anv language and in the astronauheal 
field. 

General Astronautics is currcntlv 
working on a .$50,000 study contract 
for advanced guided missile designs for 
the Army Ballistic Missile Agenev. Red. 
Stone Arsenal. 

Solar Co. Expansion to 
Increase Jet Production 

Solar Aircraft Co.’s Dcs Moines, 
Iowa, plant will be expiindtd by a 
117.000-sq. ft. addition. Construction 
ivill get under way at once. It is ex- 
pected to be completed this year. 

Substantial increases in Solar's pro- 
duction of jet engine components were 
attributed to the need for the addi- 
tional manufacturing area, which will 
boost Solar’s total plant are-a In De.s 
Moines and San Diego to approxi- 
mately 1,227.000 sq. ft. 

Navy Contract Awarded 
For Mobile Powerplantis 

A $264,000 Navy contract ha.s been 
awarded to Consolidated Diesel Elec- 
tric Corp. for trailer-mounted mobile 
electric powcrplants. Libeled NC-7, 
the units mount ga.solinc engines whicli 
drive two 28 v. d.c. generators and one 
a.c. generator which arc used to start 
jet aircraft. 

Feature of the generator is an 
electric motor drive which allows the 
set to be propelled. 
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. . . Me-iei 

one stop service for everything 
your business airplane needs 


Ru»$ian Engineering Training, Part Four; 


Graduate High on Books, Initiative Low 

gnificant feature of .^r’S;YU.u.e for Aircraft ’ 


By 
A unique 


t-he ministry not only supervises the National importance of the aviation among the top 5% of the univenity 

a Lmber of institutes devoted exclu- the size and cost of aeronautical equip- pervising academic chair and the state 

sively to applied researcli. ment have caused the main aeronauti- examining commission at the time di- 

Tlic Aeronautical Production Minis- cal research institutes to become large ploma projects are defended. Some few 

tr>’ supervises several rescatch institutes: organizations. 'ITic principal branch of jjlaces are left open for nominees sug- 

• Cen^ Aero- and Hydrodynamic In- TsAGl, located at Zhukovskii, 25 miles pted by the ministry, often on the 



c students at each institution is 
supervised by the central authot- 


of interest coincide with those of the electric power station and railroad line. 

CCslAM) tions of the National Advisory Commi- 

• Flight Test Institute (LII) fee for Aeronautics, which employ It follows from the principle that the 

■Dr. Trilling is assistant professor of full^OTmmunhL'^v^h thdr "own 'snp lfa"’qulhfier«l«i5 !uMmsofand*^de- 
author of this study, "Soviet Education stitutes are the training of graduate ' ' .. .. 


institutes arc authorized 
graduate degrees. 

Among aeronautical institutes. 




RICHT ANCLE WRENCHING 

Driver can be used 90' to the plane of 
rotation to exert unlimited torque In Inser* 
tion or retraction of fastener. 



Leahy Street, Culver City. California 



TsACl (Aerodynamics and Design) and 
TsIAM (aircraft power plants) are au- 
thorized to conduct training which leads 
to the doctor's degree. In fact, these 
institutes turn out Irarididafs naul: and 
doctors at an only slightly lower rate 
than academic institutions. 

scared institutes find test facilities and 
thesis topics readilv available. For their, 
course work, large institutes such as 
TsAGI (where there are 30 or 40 as- 
pirants on the staff) offer the services of 
their senior staff members, who arc gen- 
erally professors on part-time duty 
(many senior professors of the Ordzho- 
nikidze Aeronautic;i! Institute in Mos- 
cow ate senior staff members of TsAGI). 
Since these men hold evening or Sun- 
day classes, the aspirants’ study condi- 
tions arc not radically different from 

Graduate training at the research in- 
stitutes is probable not exempt from 
the difficulties confronted bv the Sov iet 
educational system in its efforts to ex- 
pand and to improve graduate training 
gciicr.illy. Soviet opinion asaibes the 
failure to develop a larger number of 
original research scientists to two prin- 
cipal reasons; inabilih on the part of 
the aspirant to do original work, and 
inability of the supervisor to gaug.. the 


problem assigned or to give suitable ad- 
vice and support. 

Comments of Soviet professors on the 
first point indicate that student imma- 
turib' and inexperience are primarily re- 
sponsible for their inability to do origi- 
nal work. Such comments imply that a 
student just out of school, where he has 
been led by the hand, will not recog- 
nize a research problem if he sees one 
and would not know how to tackle it 
if he did. 

On the other hand, the increasingly 
severe demands of modem technology 
ate sometimes beyond the abilities of 
many practicing engineers, especially 
those trained before 1939. many of 
whom have grown into responsible po- 
sitions. There is, tlierefotc, a great de- 
mand for scientists vvitli advanced train- 

the 1930s tlic engineer, the prac- 
tical builder of a new world, overshad- 
owed that old fogey, the professor (usu- 
ally trained under the Tsarist regime). 
The difficulties experienced by insuffi- 
ciently trained Soviet engineers soon 
changed the picture. ,\n attempt was 
made from 1930 to 1936 to increase the 
number of professors and to bring tlie 
academic world mote complctclv under 
the influence of the party bv appointing 
many younger Soviet-trained engineers 
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COMPACT, POWERFUL FUEL-AIR STARTER 
WEIGHS ONLY FORTY-SIX POUNDS 

Measures X 12}4 inches. Push-button control 
gives military jets utmost readiness; commercial jets 
and turboprops on-time starts. Needs no ground 
power assistance, Runs on aircraft’s air and fuel supply. 

For details, contact your General Electric Aviation 
and Defense Industries Sales Office. Seel. 231-S, 
General Electric Co., Scfteneclady 5, N. Y. 
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Tigress Is Oi/r Most Important T^duct 


ENERAL 



ELECTRIC 





By last week, General Electric jet engines had logged 
4,000,000 hours more flight time than any other U.S. 
jet engine manufacturer. And every hour since, G-E 
J47’s and J73's, plus the first of the new J79's, have 
added the equivalent of another year and a half of 
flying time to the total. 

Operating experience pays dividends in jet reliability. 

Five years ago. the J47’s allowable time between over- 
hauls was ISO hours. Today, J47-GE-2S's installed in 
SAC B-47’$ are allowed 1700 hours, an increase in 
service life of 1130®. In the same period, the thrust 
of G-E engines has jumped — 50% in the 9000-lb 
thrust J73, and even more in the new J79 — while 

ENGINSESS; lllusirotcd booklet "Thrvil S rrogroii" N o«o 


frame size has actually decreased. SFC has unproved 
at an equally rapid rate. 

Flight data helps speed jet progress. This engine flight 
experience has helped General Electric design engi- 
neers trim months from the development cycle of new 
engines. The J79, for example, was brought from 
drawing board to test cell an entire year ahead of the 
timetable formerly thought feasible. 

Operational lime of G-E jets continues to grow. The 
21,000 General Electric engines currently in service 
provide an ever-increasing base of flight experience 
that promises still more powerful, more efficient jet 
engines for the U.S. aviation industry. General Elec- 
tric Company, Cincinnati 15, Ohio. ns-» 


Tigress /s Our Moif fmporfant "^efutf 

GENERAL A ELECTRIC 


GENERAL ELECTRIC 
JET ENGINES LOG 
13,000,000th FLIGHT HOUR 


Engine flight record matched by continually improved SFC, higher 
thrust, smaller frame-size engines — faster jet development 




ADVERTISEMENTS from Communist youth newspaper. Komsomolskaya Pravda. inserted 
by leading Soviet aviation iosUtiites competiDg tor qualified students. Not so long ago the 
Russian press was still so sceuritv conscious it rarely mentioued the existence of these 
schools. Clipping (left) is an ad by the Moscow Aviation Institute (Ordxhonikidac) offering 
; and year courses “to prepare highly.qualified specialists for all branches of aviation 
technologv,” wfth jobs open to graduates in design bureaus, srnentific research institutes 
and factories. Ad (right) was placed by tlie Karan Aviation Institute, which offers training 
for engineer-mechanics for aircraft and aircraft engine manufacturing jobs, engincer-clectiu- 
mechanics for aircraft instrument manufacturing positions and engineer-radiomen. 


to professorships, thereby somewhat 
lessening the prestige of tire older gen- 
eration of pre-Revolutionary professors. 
But the new generation proved unequal 
to its task, and the teaching profession 
was reorganized in 19^6. 

Although the student body continued 
to grow, the number of professors was 
halved. Very stringent requirements 
were put on a professorial appointment, 
and the leadership in education aird te- 
srarch swung back to tire older genera- 

TTiree out of the four leading 
research scientists in fluid mechanics 
(Sedov, Golubey, Loitsianski) were of 
that generation. The average age of a 
Soviet professor is now 59. and there is 
no policy of retirement at any age. 
Science Emphasis 

But the old generation must pass 
away and a new body of creative scien- 
tists must be developed. Hence the 
present emphasis on graduate corre- 
spondence courses, the financial rewards 
offered for an advanced degree, and the 
fact that the scientist is now praised 
as the prime builder of the Soviet state- 
a trend that is likely to become stronger. 

In an effort to increase the numba 
of aspirants who become fcandidats, 
some officials have suggested that older 
graduates with some years of practical 
experience, who presumabls- are stable 
and self-reliant, be given preference in 
the selection of aspirants. This proce- 
dure might requite higher allowances 
(stipeiidii) for graduate students since 


graduate stipends now are approximately 

S ual to starting salaries for engineers 
00 rubles), and an engineer with sev- 
eral years of experience would take a pay 
cut if be went back to school. But it is 
felt that it would be money well spent. 

It also has been recommended that 
five years of engineering, research or 
teaching experience be requited for ad- 
mission to graduate standing. Some ex- 
pression has been gi\en to the feeling 
that the change in intellectual climate 
between undergraduate school and grad- 
uate school is so severe that it might be 
profitable to extend the length or aspi- 
rantura by one year. 

Soviet comment lays the other weak- 
ness of the present system of training 
advanced students at the door of the 
professors tliemselves. It has been 
pointed out that because of their ex- 
cessively heavy work load and the pres- 
sure for successful results in their re- 
search, the professors arc too busy to 
pay enough attention to their students, 
who flounder and get discouraged; that 
some professors assign problems which 
ate too easy to be a real challenge; that 
others do much of the work themselves 
to protect their own positions. 

Since the only remedy for these faults 
is to lighten the professors’ load, it has 
been suggested that professors be for- 
bidden to hold several jobs. Since it is 
the most prominent professors who are 
most guiltv of job accumulation, it is 
obvious that extended contact with 
them would be valuable to prospectise 
scientists, and this appears to be a con- 
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P&H Welding Positioners offer these 

9 BIG ADVANTAGES 

Exclusive P&H features make welding easier, safer, 
more efficient . . . improve quality and reduce costs 


1. OrSBler Plexiblllly. P&H Positioners have plus 
clearance when face plate is tilted 135’. You can han- 
dle larger weldments. 

2. Positive Safety. P&H Positioners have an exclu- 
sive locking feature which prevents table from falling, 
and all gearing is completely covered. 


4. Choice of Mounting. Only P&H Positioners c 
you a choice between floor-pit or portable mount 
You select the mounting that will serve you best. 

even with capacity loads. * ** 


6. Largest Selection. There are 27 P&H Positioner 
capacities from 500 pounds to 100,000 poun^ 


135* tilt, in a design that provides full clearance at 
maximum tilt — and complete safety. 



protected from interference* by dust, debris, and 


HARNISCHFEGER 



EQUIPMENT HSNUFACniRINi: COMPAKT 


structivc )jtcipos!il. Hut llicsc same pro- 
fessors perform sucli essential functions 
in coordinating and planning rcscatcli 
and development for the production 
ministries that their services in that a- 
pacitv could hardly be dispensed with. 
In a contest between univetsitics and 
the production ministries, the outcome 
is a foregone conclusion. 

A second suggestion is that the te- 
□uirements for appoiiitmcnt to a pro- 
fessorship be relaxed, especially for ele- 
mentary subjects. It is notv the rule 
that a professor must liold a doctor’s de- 
gree and a docent a candidate’s degree. 
It is argued that, since there is a short- 
age of such people, it would be advan- 
tageous to save these valuable men and 
women the chore of teaching elemen- 
tary courses and to reserve their pre- 
cious energies for advanced training. 
But. since tliis has already been done at 
the smaller unitersities and institutes, 
benefits from an extension of the 
practice might not be very large. 

Limit Originality 

It would tlius appear that iiisulliciciit 
contact with mature creative teaching 
personnel and strong emphasis on fac- 
tual knowledge useful foe immediate 
use ill productive pursuits (design and 
manufacture) have seserelv limited the 
number of young people who give 
promise of originality and show an in- 
terest in toscatch by biking an advanced 
degree. 

Since sucli vening people must con- 
stihite the teaching corps of the coming 
generations, and since the further ex- 
pansion of the engineering profession 
can proceed only if the number of 
skilled professors also increases, this sit- 
uation is causing serious concern to 
Soi'ict educational leaders. 

Meanu'liile, the job of doing researcli 
to support the material development of 
industry proceeds, ei’en if it docs not 
serxe as the basis for sufficient advanced 
training. An important proportion of 
the necessary research programs is for- 
mulated by the senior institute staff 
members on a long-range basis to suppiv 
b.ickgtound information. The detailed 
studies of transition of laminar bound- 
ary layer flow to turbulence and its effal 
on the drag of wings which took place 
in 1935-19?Q at TsAGI. for instance, 
paralleled a similar imesKgation carried 
out at the Langley Field Laboratory of 
the National Advisory Committee for 
Aeronautics in the United States and 
led to the development of low drag air- 
foils which increased aircraft speeds bv 
159? with no increase in power re- 
quired. 

Tu dcvclo|> effective programs of this 
sort, improve the quality of the prod- 
uct. and simplify its manufacture ate 
among the responsibilities of the pro- 
fessors who plan and supervise the ac- 
tivities of these institutes and of the re- 
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How weight conscious are you? 

Weight reduction is a constant goal among aircraft de.sign engineers. Yet. im- 
portant as weight saving is, when it comes to fasteners there are applications 
where factors of safety, performance and cost still must influence final design. In 
your specific fastening problem is lighter weight paramount? Or can you afford a 
small weight penalty to accomplish a cost savings? Are high temperatures a deci- 
sive operating problem? 

SOLUTION; 

Whatever your design requirements are, the ESNA line includes a fastener to 
meet them. For instance, there are three basic hex nut types; 

A. Lowest in cost are the steel parts with fiber or nylon inserts (Type M), a 
standard in the industry for over 20 years. These offer by far the widest 
assortment of sizes, shapes and application possibilities of any self-lock- 
ing fastener. (Temp, to 250°.) 

8. Next in cost and lightest of any self-locking hex nut is the blue dyed “J“ 
line of high strength aluminum nuts. They are qualified to meet the 
same AN requirements as the two steel nuts shown, (Temp, to 250°.) 

C. Third is the new ESNA LHTE-TM line of light-weight all steel nuts, 
suitable for use at temperatures up to 550° F. These nuts have been 
considerably lightened . . . consistent with safety and performance con- 
siderations. Conforms to AN364 thin nut heights; tcill meet tensile 
requirements for full height AN365 parts. 

ESNA can supply the lightest ... or the most versatile and economical ... or 
highest temperature self-locking nuts available. And all of them meet ESNA’s 
rigid quab'ty standards. Select the right fastener for your application— and be sure 
it’s an Elastic Stop* nut. 
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J^he pioneer manufacturer of 
packaged high pressure 
pneumatic systems now offers 
two additional high capacity compressor 
packages designed s pecificall y for 
fuel air starter s ystems . 


The . 


(7 CFM) 3000 PSr 







DC MOTOR DRIVE 
Martin PSM 

AC MOTOR DRIVE 
Conodoir CI.-28 

/can FJ-2, FJ-3, FJ-4; Clienca Voughl F7U- 

AC MOTOR TANDEM DRIVE 

McDonneW F2H-3, F3H, 

, and Grvmmon FTIF-I, 


MinneaDolii 51. Minneiol 


THE ■ %/ %/i COMPANY 

Winneapolii 51, Minneiola 

PIONEERS IN THE DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 



,t,itT uses funds imcl facilities from IsotJi. 
trc;.) thc.scs. A variation of this proev- 

SsHE!—” 

^•ulally. in one «-.iy or another, mans 
professors do individual consulting for 

not hold nmrc "than two'’full1obs. but 

1947 the ssell-knosvn designer. Yakovles . 
held down six jobs. 

Professorial consulting done in mod- 


h..ve beert known to sell their names as 




THE WEIVartos automatic! 

wire-siripping and 
TERMINAL-ATTACHING MACHINE 



This new Actos TA-20-S brings stiJI greater speed and production 
economy to large-quantity users of wire leads with terminals at- 
tached. It automatically performs the following services all in one 

1 . Measures and cuts wire to predetermined lengths. 

2. Strips one or both ends of wire. 

3. Attaches praciicaliy any prefabricated terminal in strip 
form, to one end of wire. 

4. Marks finished wire leads with code numbers and 
letters. (Optional attachment not standard part of ma- 


AIL OPERATIONS ARE AUTOMATIC. Machine can be operated by 
unskilled labor. It is easily set up and adjusted for different lengths 
of wire and stripping. Die units for different type terminals simply 
and quickly changed. Production speeds up to 3,000 finished pieces 
per hour. 

ARTOS MACHINES ARE USED by electric appliance, 
automotive, aircraft, electronics and other industries ■ 4 

that want automation in the production of wire leads 
in quantity. Agents throughout the world. 




ENGINEERING GC. 


2773 South 28th Street • Milwaukee 46, Wisconsin 


students, who would receive a much 
lower fee. Though tliis practice is not 
encouraged, the culprit is rarely caughi 
unless lie takes a political misstep. Tlicn 
the exploitation of his students is jusi 
an additional proof that he is a bout- 
gcois dexiationist. 

Science Organization 
To rceapitul.ite the organization of 
scientific and engineering work in tlic 
aircraft industry; 

• Plans and requirements section of 
the Red Air Force, staffed primarily 
by graduates of the Zhukovskii Milihary 
Air Academy, draws up a set of speci- 
fications for assignment to a design 
bureau. Senior mco of the require- 
ments section are connected to the 
teaching and research staff of the Zhu- 
koxskii Academy and so are able to 
keep themselves technically up-to-date 
and are able to draw on informal ad- 
vice from colleagues who are members 
of tlic Academy of Sciences or of the 
faculty of Moscow Unixersity. (The 
iate Professor V. V. Golubex' in aero- 
dynamics and Professors Col. Umanski 
and Gutsev in structures and metal- 
lurgy are examples of such links. They 
also advise tire Academy of Sciences 
research institutes and the .scientists at 
universities on xvhat research problems 
are of urgent importance.) 

• Design groups, which ate teams of 
300 engineers mostly trained at aero- 
nautical institutes, xx'ith some Zliukox- 
skii Academy graduates at tlic upper 
levels, prepare designs, draxvings on 
the latest results of the reseatcli insti- 
tutes of xxhich some of their senior 
engineers are part-time staff members. 
Cooperation is enhanced by the rota- 
tion of senior personnel between min- 
isterial technical committees, design 
groups, research institutes, production 
assignments, and engineering institute 
chairs. A great effort is made to keep 
the top-level men u[>to-date and tcch- 

• Industrial production teams cooper- 
ate with the institutes. They exchange 
vicxvs with the design teams regularly 
at conferences called to discuss the 
details of designs assigned to them and 
fhev make sure that designs are suit- 
able for mass production. 

It appears, tlierefore, that xvithin the 
family of organizations set up to train 
aeronautical engineers and to plan, de- 
sign, and build aircraft there arc numer- 
ous axenues for the exchange of ideas 
and the transmission of infonnatinn, 
avenues resulting from the multiple 
activities and responsibilities of a rcla- 
tixelv small number of senior engineers 
and scientists xvho. in various com- 
binations and permutations, constitute 
the committees which run all the tech- 
nical activities of the ministry. 

This "multiple hat system” works 
effectively because the ruling group is 
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RIEWORIC 


A VITAL PHASE OF 
ENGINE OVERHAUL 


If you are flying a DC-3, the time is coming 
when Dallas Airmocive’s Crankshaft Grinder and 
Chrome Plating Facilities can save you *1,200.00 

When a crankshaft wears beyond-its useful 
limits — which all do sooner or later — Dallas 
Airmotive is not required to "sell” you a replacc- 


Home of Reliable Engines 


ment in order to complete your engine overhaul. 
Dallas Airmocive's completely equipped rework 
department pregrinds the shaft; hard chrome 
plates it and then finish grinds the shaft to better 
than NEW tolerance. All of this is included in the 
price Dallas Airmotive quotes for the overhaul. 


All Dallas Airmotive rework operations are in 
accordance with CAA and factory standards. 



<IH FOREST PARK ROAD ELmhucil JZ71 DALLAS, TEXAS 
NrurVmiOPrc: Vtihiislox 0$cc: 

12IS Mlrirc Tcrtnbal Buildms Woodward Bxiildms 

L> CuardU Station 7S) ItlS Sitoet, N.W. 

FluiEinj 7 1 , N. Y. Waihinston, D.C. 





PRESS THE TRIGGER- 

and Chobert, Automatic Riveting 
saves time— cuts material costs! 


North Americon Aviation Inc. use of Chobert system 
in blind application proves iti 

An alert suggestion to replace stem and 
explosive type rivets with the Chobert 
Automotic Riveting System on a blind skin- 
to-frome joining operotion soves North 

unit. Poor uniformity with other rivets ond 
rime spent trimming and resetting are 
eliminated by using Chobert Blind Rivets — which cost, less too! A well 
known high-production riveting system in commercial fields, Chobert 
is recognized for outstanding results in the oirframe industry. 



Here's how 
the Choberte 
Automatic 
Riveting System 
works ! 



Let Chobert work and save for you now — get full detoils by writing 
for Chobert Automatic Riveting System brochure. 


I AT I O N CK.b«l-ror,n,.d->.,.U.S.Po>.Oe. 

Developme n rs i n c . . 



siii.ill cnougli for easy personal contact. 
Blit it also puts an extremely liuass 
burden of nork and responsibilits on 
its members, and reflects itself in par- 
ticular in tlic mcclianization of tcacli- 
iiig at the aeronautical institutes. 

Altliou|li the system appears nitlicr 
effective in keeping scientific informa- 
tion circulating within tlic ministry, 
scicrai ohscricrs indicate tiiat tlicrc is 
vcr\' little flow of information from one 
ministry to anotlicr. Some connecting 
links exist in tlic basic work of uniicr- 
sit) rcscarcli and in the actir itics of 
the texhnical section of the Academy 
of Sciences. But tiie Sosict Union is 
too large a country to allow much free 
inosemcnt of scientists from place to 
place, and tlic scientists ate ftequcntlr' 
so busy witli tlicir own work and tlic 
work of tlicit own ministry that they 
do not find time to take an active in- 
terest in other ministries’ problems. 

In most ^^'c5te^n countries there arc 
two additional means of communicat- 
ing scientific results: meetings of scien- 
tific societies, and publication in tccli- 
niciil pcriodieals- 

Neither of tirese methods has received 
much dc\cio|)mcnt in the Soviet Utiiiin. 
Professor Bernal reports that only 10% 
of the total scientific population in tlic 
Smict lliiion belongs to tcciinicai so- 
cieties, and tliat sucli societies arc not 
active on tire local lesci where the base 
of tire scientific community can get 
together and exchange ideas. 

Soviet scientists or engineers gather 
mainly at verj’ large organized national 
meetings where nnh tire leaders atteiid. 
Por a countrv as large as the Sriviet 
Union .md as'active as it is in the tccli- 
iiicai fields, the number of iiigli-giadc 
scientific publications is extremely low. 
In addition to the Dokiady Akademii 
.Vauk (Proceedings of the .Academy of 

no mote tli.m four pages, we can dis- 
eiivcr onlv 2 s Soviet publications for 
the entire range of the natural and 

'lire Sosicts puhli.sh important re- 
sults in basic research (mathematics, 
plivsics, chemistry, geology, biology, 
and tlicir subsidiary fields) but very 
fesv engineering joumiils comparable, 
for instance, to the Aeronautical Re- 
licw or the Proceedings of the .Ameri- 
can Socicts' of Mechanical Engineers. 
Oiih' two Smict journals pubfish ar- 
ticles on applied science — Prikladnaya 
.Mafemafik.a i Mefcftanfcia .ind fzveslia 
Akademii Nauk. Otdel Tekhnichcskikli 
Vauk (.Applied .Mathematics and Nic- 
chanics and tire News of the Academy 
of Sciences, Division of Technical Sci- 
ences). Various unir ersitics and insti- 
tutes publish reports and proceedings 
in an unsystematic way — but not on 
matters pertaining to specific products 
or engineering know-how. 

Vpparcntlv security TCguIntions make 
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Aircraft Controls 


assure accurafe temperature for RF-84F camera compartment 



The "Micropulse " system uses! on the RF-84F is just one of the 
many types of Barber-Colman icmperatute control systems built 
for military, commercial, and business aircraft: cycling, full pro- 
porrional, floating, electronic,- transistor, magnetic amplifier, and 
polarized relay. 


The complete line of B-trbcr-Colman aircraft controls includes: 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Rel.iys; Thermo-Sensitive Ele- 
ments. Consult the Batbet-Colman engineering sales office near- 
est you: Los Angeles; Seattle; Baltimore; New York; Montreal; 
Melbourne. 


Barber-Colman Company 

422 ROCK STREET, ROCKFORD, ILLINOIS 





A basic principle of good football-play is to keep an 
eye on the ball. The principle is applied by Hayes 
to aircraft IRAN jobs and overhaul-modification, 
with result that Hayes consistently has met its 
delivery schedules for over 2.*s years. 

Hayes’ delivery of modified, overhauled and IRAN- 
conditioned aircraft, of wide variety in size and 
condition, has been considerably in excess of 1500 
aircraft. Most of these conversions have involved 
major engineering, tooling and manufacturing pro- 
cedurc.s. All of these contracts have been adminis- 
tered mider a good, sound Cost Control System. 

From research in aerodynamics and electronics, 
through design, engineering, tooling, fabrication, 
assembly and flight testing, the Hayes organization 
keeps "its eye on the ball" for delivery on schedule. 


ENGINEERS • DESIGNERS • 


MANUFACTURERS 


it ;in oficnsu to divulge without autliori- 
zution the plans or details of any dev ice 
which plays a significant part in the 

■ling. All material suitable for publi- 
cation in an engineering journal is 
therefore classified- 

lliere seems to be, howeser. sonic 
relaxation of these rules, and recently 
several engineering research journals 
base appeared; Tclomcchanics of .Au- 
tomation (1940): Radio Technique 
(1945); Electricity (1951); Acoustical 
Journal (1955); Heat Engineering 
(1954), among others. While they do 
not describe actual products, the\' show- 
some experimental equipment and di.s- 
ciiss fundamental engineering know- 

Tiic very limited Soviet scientific 
publication effort explains many in- 
stances of duplication of effort. es|)eci- 
aliv in the fields of auxiliarv equipment, 
and some serious delavs. For instance, 
the aeronautical engineering prnfession 
developed an engine regulator which 
the compressor builders had siiccess- 
fullv used for three rears. 

lliis serious failure of communica- 
tion is only partly due to orerorgani- 
zation within a ministry, lack of over- 
all scientific and engineering planning, 
and m-erwork of key personnel. In the 
main it seems to be a product of the 
sccrctivcness of the Soviet atmosphere, 
where the leadership of one ministn 
docs not trust that of another, where 
all fear to let information leak abroad, 
and where many people may hesitate 
to publish results and ideas which may 
later become controversial and haunt 
the writer, 

CONCLUSION 

Fundamental purpose of Soviet edu- 
c.-ition in aeronautics — as in all other 
fields — is to produce technically skilled 
personnel for the scnicc of the state. 

Thus. Sosict education in aerody- 
namics is, in a sen.se. a branch of air- 
craft production- It turns out tech- 
nicians. 

Like any other Soviet production 
process, it is designed to turn out a 
maximum number of units of accep- 
table standard, and both the standard 
and the production technique i-ary 
.slightly between research and engincer- 

It is generally true that a small num- 
ber of actisc qualified scientists is suffi- 
cient to C3tr\- basic research fonvard. 
and that no eountrs- can consistently 
count on more than a few young scien- 
tists with the creative energi- required 
to do important new work. The tc- 
.scarcb scientists, whose basic research 
is indisjjensablc for the development of 
acroiiauties — particularly the theoreti- 
cians drawing on an old tradition of 
original creative work — receive a broad 
fundamental scientific education and 



immediale 24 hour service 
for transients . . . lowest price— fastest service 
highest skilled workmen 

WE FINANCE MAJOR OVERHAULS 
and save you money, too! 

Specialists on Douglas DC-6, DC-4, DC-3, 
C-46, C-47, PBY and all executive aircraft. 
Completely equipped station and shops. 
Airframe, engines rebuilt, sheet metal, 
electrical welding, custom interiors, 
radio installation and repair, 
contract your maintenaDce at huge sariiigs 
send for our estimate on your next job. 

CAA approved station N 1401 1 
Prime contractors on 
airforce overhaul 


THREE-AXIS 








By Ihu, reproducing tha condi- 
tions of on octuol high-parfor- 
mancaalrcroftormissila in flight, 
the unit expands the eopabilllies 
of ony loborotory. 

Wril« for brochuro 
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contribute tlicir full sliarc of nc-w 
knowledge and ideas to maliieiiiatics 
and fluid iiiecliaiiics. 

It is appaant tliat. in spite of some 
weaknesits. tlic Soiict cduc-ation.d sys- 
tem lias encouraged an increasing mini- 
bei of \oniig men and trained them 
broadly and intelligently. Ixd by a 
small group of gifted men educated 
under the old regime (Sedas'. Luit- 
sianski, hrankl. Golubev) or of their 
souiiger. Soviet-trained eolIea|ucs 
(Christianosieh. Kras.silshchikova, h'al- 
kovich). these scientists, acting as small 
flexible task forces, base solsed a num- 
ber of theoretical problems wisely se- 
lected to keep Soviet aeronautical sci- 


ence abreast of any competitor. 

The situation a])ptars to be less fav- 
orable n ith the engineers. 

W hereas in the sciences there ex- 
isted a solid prc-Re'olution base which 
reriuired only htoadening, in engineer- 
ing the Sosiet system started almost 
from scratch. Moreo'Ct, tiie teeime 
iindertoiik the task of training a large 
engineering force while at the same 
time ennnnuusly expanding the national 
industrial machine. .Appreciable prog- 
ress has been made in both dircctions. 
biit much remains to be done to create 
a technical base c(iin]jarah!e in engi- 
neering instinct to the -American or 




WHERE CAN YOU USE 
SPECIALTY HEATING EQUIPMENT? 


G-E 

Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help. 
G.E. has had extensive design 

viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch long accel- 
erometer heaters, Problems of intricate 
shape, large or small size, unusual en- 
vironmental conditions, and amount 
of heat required have all been solved. 
LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric special- 
ty heating expert is available and a 
prompt answer is assured. 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon. 
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TItc imiiii difficiiltv consists in a 
clironie shortage of qualified educators. 
I'hosc a'iiilahlt arc perpetually o\ct- 
worktd and thus unable to perform at 
top cflicicney. and the number of young 
men qualified to enter an engineering 
teaching e.irccr remains disapj>ointingly 
below requirements. 

Overspecialization 

Problem of training a niaxinnun num- 
ber of engineers for specific tasks gave 
rise at first to a policy of ovcrspeeiali- 
zatiun. Although this fault lias been 
conccted to some degree, and special- 
isation nnw tends to be by ministry 
nitlier than hi' natron' specialty within 
.1 ministry, it is .still a source of in- 
efficiency and dii)slie.ition of effort. 

W'e already has'c pointed out that a 
ministry of major iinportance, the Air- 
craft Construction Aiinistry, can effec- 
tively integrate the Mirimis functions of 
the institutions and men under its 
ciintrol: hut this integration and tlic 
mtcreliangc of technical know-how re- 
sult from the fact th.it the ministry''s 
technical activities are completely con- 
trolled by a small group of men. 'ITius 
coordination and planning are effected 
on a personal basis rather tlian as a 
consequence of the total prev ailing pro- 
fessional attitude of the engineering 
eomimiiiify as a whole. 

If the acrnnautic-.il industrv' is typical, 
we would judge lliat the Soviet engi- 
neering commnnity docs not yet have 
either the brrxid outlook or the physical 
means (such as prnfcssinnal journals 
and meetings) for really deep integra- 
tion of its v'aried eajxibilitics. 

Declining Fervor 

There is reason to believe that the 
])rcssure of the Soviet regime to en- 
force a rigid standard of political con- 
lonnitv and the appearance of a new 
self-perpetuating rvtlins, ela.ss have <lis- 
sijiated much of the fervor aton.ved in 
the first generation after the Revolu- 
tion. lliete is evidence that the young 
arc eager but soon Ic.itn a fatalistic, 
somewhat cv'nieal aeceptance of orders 
from above, and that thev' seek to im- 
prove their personal lot by "islaying the 
angles” of the. svstem rather than by 
exercising their initiative to suggest or 
put into effect improvements of the 
prorlucts or operations for vv'hicli thev 
^re resoonsiblc. 

In this connection, we summarize 
the imprcssicm.s brought hack by a 
mmiher of Gctnian engineers recently 
returned from the Soviet Union, where 
thev had worked for .several ycarv in 
f.iirlv close contact with a nuinbet of 
.Soviet aeronautical and electrical engi- 
iict'rs. and w ho were interviewed by the 
author. Tlic following is a smnniarv' 
of their oh.vcrvations; 

So far as the technical part of his 
training is crmctTucel. the Soviet cn- 
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HOT TIP 


One day not many months from now a Martin 
rocket— carrying the first man-made earth satel- 
lite-will depart this world at an unheard-of speed 
of 18,000 miles per hour. . .destination, outer space. 


This coming moment in history points up a 
significant fact: 

No other company in the aircraft world knows 
more today about tomorrow. 
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eOVERNMEin SPEdFICikTION TUIIN6 IN STOCK.. 


41 30 GRADE 


4135 GRADE I0256RADE 


LOS ANOEIES, CALIFORNIA 


l>c(ip!c witli tlri\c and ambition who 
gaicrally arc permitted to reach the 
top. ^lonictinics quite rapidly; tliat their 
iiiiniber has increased as a direct resvilt 
of Soviet educational policy; but that 
there are a few men who carry the 
Soviet engineering appiratiis on their 
shoulders, heing sinuiltaneously tcaeli- 
trs. scientists, and designers, nicte can 
Iw little doubt that the abilih and 
hiiawicdgc of this nucleus is on a par 
with that of the best men in similar 
imsition.s anvachcrc, but at the present 
time these men do not have adequ;itc 
support. 

By The Book 

It is our conclusion that the cross- 
section of engineers in the Soviet 
Union lias not let acejuired that degree 
of engineering ' feeling" which only 
broad faniiliarilv' with maehinen cnii 
bring; that they work by the book and 
require detailed direction. 

for this reason, cjitcllcnt designs 
must be adapted to inferior execution, 
and tooling or high-grade workmanship 
is reserved only to keep parts of the as- 

Dunng World War il. the United 
States supplied the Soviet Air l''orcc 
with a number of P-39 .Airacobra fighter 
planes, not representative of the most 
effective American designs but not 
substairdard in Irjw-altitudc pcrforin- 

:\ Soviet scientist now lising in 
Isnglatid reports that streamlining mod. 
ifieations introduced on the basis of 
tests made at TsAGI added 109f to 
the top speed of the aircraft- But wlieu 
Soviet production facilities attempted 
to duplicate the aircraft their lack of 
skill in structural design and inferior 
tooling resulted in less efficient use of 
material and a structural weight increase 
of 12% for the same payload. 

It should l>e noted that, since vviirk 
of the mote expert Soviet engineers 
is rigidly ehiumcled into fields enn- 
sidered to he of first national ini|)ur- 
taiiec, there is a marked difference in 
standards and achievements hctvveen 
the airer.ift industry, whose operation 
vve have seen to be on the whole quite 
efficient, and. s.ly. the rrutomobilc in- 
dustry, which any Soviet magazine ihc- 
turc proves to be backvv'ard indeed. 

Lastlv, it is our view that, although 
a long-range Soviet poliev’ of industrial 
expansion in the future and the train- 
ing of additional teachers should pro- 
vide an iiicTcasing siipplv of engineers, 
;ind in p;irficular reinforce the shaky 
base tm which the Soviet engineering 
leaders are now perched, it is doubtful 
whether sufficiently general self-rclianee 
in technical matters is likely to he de- 
veloped without extensive changes in 
the entire Soviet apptaich to the ])ri)h- 
lem of education. 
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This needle-nosed, stub-winged Lockheed 
F-104A Jet packs more punch per pound 
than any fighter ever built. Its Honeywell 
Transistorized Fuel Gage System weighs 
only 2-1/2 pounds complete with indicator- 
amplifier unit and two tank units. Despite 
its low power requirements this new gage is 
accurate to within 2% with any fuel load. 
Sub-miniaturized fuel measurement systems 
are another example of the way in which 
Honeywell Aero anticipates the instrumentation 
needs of modern jet aircraft. 





AMERICAN WELDING 



Landing Gear Design Problems Solved 


By Kuascll Huwkes 

Cleveland— As airplane design ino\es 
into the realm of supetsonics and max- 
imum gross weights pass the hundred- 
ton mark, landing gear weight and si/c 
problems arc assuming more and more 
prominence. 

Not that efforts to minimize the 
ueight and size of landing gear ate new. 
A comparison of the DC-3 landing gear 
«ith that of any modern transport will 
show how the relative size of the gear 
has decreased, although it handles cr er 
increasing loads and landing speeds. 

But an even greater pace of improve- 
ment has been necessars as aircraft have 
become faster, heavier and more com- 
plcx- 

Problems include lack of space due to 
thin wings, cro«-dcd fuselages, more 
fuel; big weight differences in landing 
and takeoff; aerodynamic heating and 
proximity to jet engines creating the 
need for heat-resistant metals. 
Developed Sealing Technique 

Cleveland Pneumatic Too] Co-, 
which has designed and manufactured 
the landing gear on perhaps half the 
hig, fast airplanes in the country, is 
mos ing forward on some of these. One 
of its big accomplishments has been 
the des’clopment of a sealing technique 
which has raised the limits for landtng 
gear by pressures so they bear greater 

Key to this phase is Static Permis- 
sible Cylinder Pressure, as expressed 
in the equation sliowing the factors 


in\'olvcd in tlic landing gear ptoblem: 


Shock /Vbsorber Area - 



In this equation, Static Permissible 
Pressure was tire limiting factor. Here- 
tofore. it lias not been increased (there- 
by increasing the size of piston and 
cylinder) because pressures greater than 
1,000-1,200 psi, caused seals to leak 
and cylinder walls to fail. But Clcsc- 
land Pneumatic Tool developed scaling 
techniques which raised the static per- 
missible pressure to 3.000 psi- using a 
lariation of tlic standard ''O" ring 
seal and to 8.000 psi. using a new type 
of packing gland. With a suitable beef- 
up of the piston face and cylinder walls 
the latter development reduced piston 
area eight-fold. 

These seals are intended for u.sc w ith 
the conventional oleo-pneumatic shock 
absorbers which are filled partially witli 
air and partially witli oil. 'Ihc air, com- 
pressed by the weight of the airplane, 
acts as a spring. Oil damps out tlic 
bounce from the air spring as it flows 
through a metered orifice by slowing 
the reaction of the shock absorber. A 
fapered metering pin rising from the 
piston face and passing through the 
orifice increases the restriction of oil 
flow and stiffens the action of the shock 
absorber as it apjiroachcs tlic fully com- 
pressed position. 

A "liquid .spring" sliock absorber, 
filled cmnpletch’ with oil, has been 
developed by Dowh Ltd. of England. 
It is based upon a methanic-.il packing 


gland capable of withstanding static 
pressures of 20,000-25,000 psi. This 
higlilv efficient shock absorber mini- 
mizes both diameter and lengtli. The 
.stroke is short because oil may only be 
compressed about 8% from its original 
volume. As a spring, oil has the advan- 
tage of a more nearly linear load-stroke 
cure than air. At compressed end of 
tile stroke range the pressure rises more 
rapidly than \olume sinks. This pro- 
duces greater tendency to bounce past 
the equilibrium position. 

Because of the short stroke of the 
liquid spring, a number of applications 
have the landing gear articulated to pro- 
vide a m'cclianical adiantage allowing 
tlie wheel more trji’el. Another benefit 
from the articulated gear is that the 
wlieel moi’cs aft in the first part of the 
compression stroke, thus absorbing some 
of the dynamic loads imposed by the 
sudden spin-up of the wheel from zero 
resolutions to binding speed at the 
moment of touch-down. 

Licensed by Dowty 

Small size permits the designer to 
build a light alloy landing gear leg 
around the shock absorber to take all 
loads perpendicular to the leg and free 
the shock absorber of all loads except 
that for which it is primarily intended. 

Cleveland Pneumatic Tool has been 
licensed bv Dowtv as tlic exclusive 
.American manufacturer of the liquid 
spring shock absorber. CPT predicts it 
will be widclv used in American military 
aircraft. Currently, the only American 
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continuous 
developments by 

MICRO SWITCH 

specialists in 
aircraft switches 

MEET NEW SWITCH PROBLEMS 
OF THE INDUSTRY 

HERE ARE A FEW EXAMPLES 

MULTIPLE CIRCUIT 
TOGGLE SWITCH 
MEETS PROBLEMS 
OF SIZE, WEIGHT, 

AND CAPACITY 



PRECISE 
PERFORMANCE 
AT SEA LEVEL 
OR 100,000 FEET 
ALTITUDE 

This is but one of the rigid 
tests that the micro switch 
"bn” Series switch must meet 
to Assure that it will give 
reliable, long-life performance 
in many kinds of aircraft 

Its precise performance is constant whether 
ice-coated at — 65*F or heated to +180“F. 
A thousand hours in salt brine spray or 30 
days' operation at 104°F and 95% humidity 
still finds it going strong— and precisely. No 
chattering of contacts, no loosening of parts 
occurs during vibration testa of 10 to 600 
cycles per second. 

cylindrical in shape. Its performance gives 
a new concept for airborne switches. 

(Send for Data Shoot No. 105) 



Sixteen reliable, smoU-size micro subminiature 
switches are the components of this Type "at" 
toggle switch. The switch was designed by MICRO 

circuits in a jet fighter. 

The switches are aingle-pole double-throw and the 
assembly ia operated by a single bat handle. Eight 
of the switches are operated with each direction of 
the toggle motion. 

This entire 16-switch assembly U but 2-25/32' in 
height, including bat handle. It weighs 3.83 ozs. 
(Send /or Catalog 7Sa— "Subminiature Switchea") 



This is a compact, lightweight, reliable precision 
switch capable of meeting a wide range of applica- 
tions where the switch is exposed to extremely high 
temperatures. For example, as a signal switch 
located on a jet engine afterburner. Operates reliably 
in temperature ranges from — SIFF to -HOOO’F. 

(Send for Catalog 62— "Basic Switches'') 


THERE ARE ALWAYS 
NEW SWITCHES 
BEING DEVELOPED AT 

MICRO SWITCH 


Years of experience with aircraft 

faced with an entirely new 

Thus MICRO SWITCH frequently is able to come 
up quickly with a new awitch, a new assembly 
or a new circuitry design that ia a perfect solu- 
tion to a complex problem. 

There are many advanced switch designs being 
developed at micro switch all the time. Some 
of them may easily turn out to be the switch 

It will cost you nothing to consult with MICRO 
SWITCH engineering personnel. If necessary we 
can develop an entirely new awitch or switch 
assembly. Specialists are located at micro 
SWITCH branch offices in key cities. Call the 


MICRO SWITCH 

« OIVISION OF MINNEAFOIIS-HONETWELL REGULkTOR COMPANY j 
l-Cow*l,U«ittt.,Tore«ir,0"W» . pgSRPORI, ILIINOIS I 
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SIMULATION of landing gear contact with concrete runway is jitovidcd in this test lig, 
Berber. tVhecls arc dtisTii to high speed by sniailet niotor-diivcn aheels (right) then 


application on a production aiipUmc is 
in the CPT designed articulated gear of 
the Lockheed F-iO-t. It is more widely 
used in Britain and Canada. I'occign 
ap|)liciitions include the English Electric 
Canberra, both Ifawkct jet fighters, the 
AiTO-Canadn CF-100 all-weather fighter 
and tlic Fokker F-27 Friendship turbo- 
prop transport. 

While tlic liquid spring shock ab- 
sorber is most efficient, it docs not 
iicccssan'l) proridc tlic smoothest or 
.softest ride. For this reason the olco- 
pneumatic absorber is expected to con- 
tinue in scnicc wlicre smootiincss is 
more important and spiice Is not so 
tiglit. This inobaWy will include the 
heavy passenger caniets- 
Weight Difference 

A difficult problem in shock absorber 
design is posed by the \ast difference 
in weight of a jet transport or bomber 
when it hikes off full of fuel and when 
il lands with its tanks nearly emptv. 
In non-stop tran.scontinental flights 
these planes will burn off at least 2-t 



IMPACT LOADS up to 60,000 psi. of piston 
area can be borne by this small liquid-spring 
shuck absorber unit. Piston is attached tu 
struchire, cylinder moves with sshccl- 
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tons of fuel. A landing gear that would 
ptovide excellent shock absorption at 
lieavy weights would be much too stiff 
at light weights. Convcrsciv. a good 
siioeC absorber for light weights would 
bottom with the tanks full. A satis- 
factory compromise only can be reached 
by paying a weight and size penalty. 

An approach being adopted b\’ CFF 
is adequate for both ends of the weight 
scale and minimizes the penalty. The 
new approach is a "two-stage piston." 
Tlie first stage is a relatiscly small pis- 
ton with sumeieiit area to support the 
airplane at light weights. 'Ilic second 
stage is a packing gland which is free 
to travel up into the cylinder with the 
first stage piston after the shock ab- 
sorber has been com|3ressed far enough 
for a ring on the piston barrel to pick 
lip the gland. When the packing gland 
begins to trascl with the piston, the 
piston face area is effectively incteased. 
Effect of Time 

The Stroukoff VC-134 pantobasc as- 
sault tiansport uses this type of shock 
absorber. Stroukoff engineers sav fhe 
soft first stage jircivides some of the 
effect of a tire for the |xintobasc skis, 
riicy report that it also offsets lateral 
instability on the ground that results 
from the short cmipling of the fuselage 
mounted skis. Wlicn a wing drops the 
low-side shock absorber stiffens as the 
second stage is picked up. 

llic demand for shock absorbers of 
higher cfficicncs', smaller size and there- 
fore higher intcinal pressures has ere- 


Engineers 





your career 


Equipment (o caiapull or arrest air- 
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Time is what sells tickets in the aviation industry . . . because precious time is saved by 
air travel. Sinclair too, sells savings in time, with its famed Aircraft Oil. The performance 
differences, time-wise, between this and ordinary oils are noteworthy. Sinclair Aircraft 
Oil saves lime on the ground through reduced maintenance and overhaul . . . and in the 
air it saves time by permitting the full utilization of power. Indeed, its superiority is such 
that 45% of the aircraft oils used by major scheduled airlines in the U. S. is supplied 
by Sinclair. Ho better proof of dependable time-savings could be cited. 

SINCLAIR AIRCRAFT OILS 


YOU SELL. TIME 

and so do WE ! 



atcd a demand for ultra liigli strcngtii 
steels (o minimize the uciglit peiialt^ 
of the bcef-ii|) necessary to cope witfi 
the high pressures. 

Cliroine-molybdemim-nickcl steel 
(4540) now used in landing gear is 
heat treated to a strength of ahout 
150,000 psi. It is possible to heat 
treat the steel to abov’c 300.000 psi. 
but this reduces the ductility of the 
metal transserse to the grain and there- 
fore its transverse tensile strength. 

Because of this, the danger of failure 
under bursting stresses such as those 
encountered in a pressurized cylinder 
arc increased. Heat treating to ex- 
tremely high strengths also increases 


"notch scnsiKs'ity” (concentration ot 
stresses at the edge of a itotch, chip. 

creases tlic danger of minor surface 
damage spreading and dccpuiing and 
resulting in failure. A few steel com- 
panies arc now cooperating in an effort 
to control tlie reduction in traiisrcrsal 
ductility which takes place when the 
niotal is c.xtrudcd by sars’ing beat treat 
temperatures in conjunction with 
cliangcs in the chemical structure of 
the steel. Buyers requesting this con- 
trol arc specifying rigid and thorough- 
going inspection of output. Strips of 
steel cut transs-erse to the grain and 
shock absorber cylinders fonned from 


the same billet of stock are heat treated 
together and the strips arc pulled apart 
as a check on the quality of production. 
Clc\ eland Pneumatic plans to replace 
the test sttijis with rings which will be 
crushed as test specimens. It is bclicscd 
this is a better measure of transverse 
ductility. 

Machining Problem 

Another disadvantage of ultra high 
strength steels is the problem of machin- 
ing them. Constricted operations such 
as t.i|)|)iiig holes less than an inch in 
diameter ate cspccialh’ troublesome be- 
cause of the difficulty of designing car- 
bide cutting tool mounts uith adequate 
lateral strength in such a small space. 

Stexl heat tre-ated to ultra-high 
strength also is more subject to em- 
brittlement b\' hydrogen ions transferred 
to the steel « hcn it is electroplated with 
cadmium to provide the extremely hard 
svearing surface that is desirable in 
shock absorber barrels. 3\'hcn licat is 
treated to lower strengths the steel re- 
tains enough ductility to make the 
clcctroh'tic embrittlement unimportant. 
Baking of the plated steel driscs out 
some, but not all of the hydrogen. 

One solution to hydrogen embrittle- 
ment may be to replace cadmium plat- 
ing witli bake-on enamel plating. A dis- 
advantage of enamel plating is that a 
crack or chip svould permit corrosion to 
spread in the steel beneath the enamel. 
Cadmium plating is self-healing. Small 



TWO OF THREE drop test rigs used by 
Cleveland Pneumatic Tool Co. to evaluate 

Firm builds about half of landing gears 
used by major aircraft. 




„ .1- multiple ... 

able. Frequency selective networla can be integrally 
designed to provide additional useful control func- 
tions. Proven packaging techniques insu-. 

size — proven toroidal construction assures highest 
performance. 

Typical Temperatures — 60° C. to 4-150" C. 

Typical Line Frequencies OOcps to 6000cps 

MISSIIE POWEfi TRANSFORMERS. Recommended 

perfornra^ce'an'd r^^^^ factors. Thin'nilkel 

alloy toroidal cores reduce core losses. Toroid stn 
turc cures stray field problems. 

SEAIED MISSILE POWER SUPPLIES combini 
toroidal power transformers, toroidal filter cbok 
hi temp capacitors and silicon rectifiers. These ur 
offer multiple outputs and low ripple. Low sti 
field of toroidal elements obviate usual inter 
shielding. Mag regulation where required. 
LAMINATED TRANSFORMERS AND INDUCTORS 
A complete line of laminated constructed u 
now available through CAC. Our highly c 
engineering staff, a well complemented lab 
humidity controlled production facility with 


150°* c!*ambi^n\?.'^CaUiogs!“s^^^^ 
cover a wide range of standardized designs includini 
omnirange and ILS Filters. 

PRECISION RATIO COMPUTER TRANSFORMERS. 

Toroidal fornt of const 

precision ratio transfoi 

are applied to and adjusted on the core. Normal pro- 
duction procedure of zero turn accuracy, high per- 
meability cores, low phase shift, a ' 
ling will yield laboratory quality on any production 
' ' • . ' j newest packaging methods 


miquea can be sup- 


Calalosi 


and tugged consttU' 
m Individual Components ai 


with n 


’ Available c 


COMMUNICATION ACCESSORIES CO. 

World's Largest Exclusive Producer of Toroidal Windings 

HICKMAN MILLS, MISSOURI • PHONE KANSAS CITY, SOUTH 1-6111 

A Subaidiary of Collins Radio Company 
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HERCULEAN TASK 



Isolating vibration 


from 15,000 horses 

Engine vibrations on the new Lockheed C-I30A 
Hercules turboprop transport are effectively con- 
trolled by a LORO-designed Dynafocal* Engine Sus- 
pension. As a result, this multi-purpose Air Force 
combat plane produces greater comfort, safer opera- 
tion with less structural vrear. 

Each of the four Allison T-56 turboprop engines is 
suspended on a special Lord Dynafoeal three-point 
mounting system. Bonded rubber mountings efficiently 
isolate vibrations developed by the 3,750 hp power- 
plants that weigh 2,778 pounds and have a thrust of 
8,000 pounds. 

Most of our modern aircraft rely on Lord mount- 
ings for increased passenger comfort and safety. These 
mountings arc the product of Lord's research and 
engineering services which are available for the solu- 
tion of your vibration problem. Call your nearest 
Lord Field Engineer or write the Lord Manufacturing 
Co., Erie, Pennsylvania. 





OIL QUENCH TANK tempers ultaia high- 
strviigth sted used in Cleveland Pneumatic's 

5tiengfhT310,000 i>si. New materials are 
also liandled. 

breaks arc soon Gllcd and smoothed over 
with cadmium oxide. 

Titaniuiii with its high strength- 
weight ratio and good retention of 
strength at high tcmperatiitcs has long 
been considered as a possible replace- 
ment for steel in landing gears when 
production difficulties have been over- 
come. Titanium is easilv galled, how- 
ever, and a plating tediiiique must be 
developed. Clcvckind Pneumatic has 
developed a promising niethnd of 
chrome plating by first applying a plat- 
ing of nickel. ;\iiother eompiiny is de- 
veloping a direct cliromc plating proccss- 
Differcnccs in thermal expiinsion be- 
tween titanium and the plating are not 
expected to be a problem. Electroplat- 
ing produces an alligator finish of tiny 
plates separated by microscopic cracks 
which allow thctina] expansion without 
building internal stresses. Tlic micro- 
scopic cracks also perfonn a viiluable 
function bv retaining minute amounts 
of lubricant. 

The development of ultra high 
strcngtli steels may limit the use of 
titanium to aircraft in which licat is a 
piobleni. Titanium is 60% as heavy 
and 68% as strong as steel heat treated 
to 220,000 psi. If steel can be heat 
treated to 260,000 psi and yet retain 
adequate transverse diictilitv. titanium 
will he only 57% as strong and tlic 
.strength-weight ratio ads antage vv ill piss 
to steel, .\erodvnaniic heating of fighter 
])lanes now on tlic drawing boards is ex- 
pected to be grc-.it enough to retemper 
ultra high strength steels tn lower 
values of strength and ductilitv'. For 
such appliratinn.s commcrciany pure 
titanium is expected tn be superior- 



CHERRY “700” 
Aircraft Rivet 

Gives M ore Effective Fastening 


A new, more effective fnatener for 
the aircraft industry has been de- 
veloped and is now being pro- 
duced at the Cherry Rivet plant 
in Santa Ana, California. Desig- 
nated the Cherry “700,” the new 
rivet provides a wide grip range, 
positive hole fill, high clinch, uni- 
form stem retention and permits 
lOO'T. positive inspection. 

The "TOO” rivet is versatile and 
in many cases one length of each 
diameter will cover all thicknesses 
of material. Also, the sheet hole 
size is not critical as with other 
rivets since the de.sign provides 
positive hole fill even in oversize 
holes. The stem always adjusts to 
fill the hole which affords high 
stem retention independent of 
hole size. 

The manner in which the “700” 
rivet is set provides high clinch 
by drawing the sheets together 


tightly and uniformly. When the 
“700” rivet is set, the stem shoul- 
der protrudes above the rivet 
head and gives visual indication 
that the blind upset is properly 
formed, the sheet hole is filled and 
the rivet is properly set. 

This latest fastener advance- 
ment is a typical example of how 
the Cherry Division has paced the 
industry with new and improved 
fasteners and the tools and acces- 
sories for applying them — all of 
which are designed, developed 
and produced in the Santa Ana 

This plant is devoted exclu- 
sively to the manufacture of prod- 
ucts for the aircraft industry. 

For infonnation, write for the 
new Cherry “700” bulletin to 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-A, 
Santa Ana, Califomia. 


CHERRY RIVET DIVISION 

SANTA ANA, CAIIF^NIA 

Townsend Company 

ESTABIISHED 1816 • NEW BRIGHTON, PA. 




SILftSTIE hose stays flexible at 500 F 


Get latest data on Silastic 
Mail coujion today 


Whether (he temperature registers — 130F or -1-500F, 
Silastic'" stays elastic . . . keeps its shape. That's why this 
versatile Doxv Corning silicone ruhher is ideal for jet 
engine ho.se. de-icing ducts, fuel tank ventilating hose and 
alignment couplings on jet engine tuhing. Leading rubber 
companies rubricate Silastic hose, ducts and tubing in 
virtually any size, cross-.sectional shape or color. 


Typical Properties of Silastic lor Hose, Ducts and Tubing 

• Tcnipcrallirr range. ‘F -130 lo 500 



nn l}-pe or oil 

• FIe.vil>Ic 



If you consider All the properties ut a silicone rubber, you'll specify SILASTIC. 


DOW CORNING CORPORATION • MIDLAND. MICHIGAN 


FLAME-PROOF FABRIC CONNECTOR ELIMINATES 
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ARCOSIL FIBERGLASS DUCTING 
OFFERS NEW DESIGN APPLICATIONS 

New techniques developed by Arrowhead in fabricating complex 
ducts, sleeves and couplings from ArcoSil flexible silicone rubber impregnated 
fiberglass have opened amazing new design possibilities, In addition to 
ArcoSil's ability to withstand heat, vibration and torque-motion-fatigue, the 
materials permit the parts to be formed to almost any conceivable 
shape and size to meet individual specifications. 

A variety of standard constructions offers serviceability under extreme 
high and low temperatures and nt various pressures. 

Close tolerance tooling and production costs are cut to a fraction, as 
compared with metaf, to effect sizeable savings in either experimental or 
production quantities. Up to 50% weight reduction is possible. 

Flexibility permits crushing without damage and simplilies installation. 
Arrowhead specializes in solving difficult flex-connector problems in fuel, oil 
and air systems. Arrowhead field engineers will gladly provide 
further information and assistance. 


WRfTE FOR ENGINEERING BLIUETIN 

describing complete line of 
ducts, sleeves and couplings. 
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ARMY ATOMIC MUNITIONS ARE BORN 
AT PICATINNY ARSENAL 


of Ammunilioii Df\ ei(ipin'ent Laboratoiies responsible for 
Army nmmuiiition loclinical clevclnpinont. Its respcnisibili- 

ai lillory, mortars, uiiO reeoiless rifles, mines, greinides. war- 
hciiils for bombs iiiicl guided missiles, and rocket pi opellants- 

Onc of Picatiniiy’s principal laboratories is the Atomic 
Applications Lalioiators', which is I’csponsihle for Anns' 
research and dc\ eli>pmcnt of atomic monitions. Tliis Atomic 
Applications group operates as the iien e center for all activi- 
ties in atomic des'clopment for the Department of the Army. 

To execute its mission rcsponsihilit)-. the Atomic Applica- 
tions Laboratory draws not only on its ‘'in-hotise'’ capa- 
bilities, hot on tile facilities of other Army arsenals, proving 
grounds, and on industry. Its "in-house” c.-ipabililios include 


an engineering technical nrganization that uses the full facili- 
ties and capiibilities of the arsenal. 

As well equipped as it is to solve tlie multitude of com- 
plex technical problems which confront it. Pic.itinny Arsenal 
has no greater as.<ct than the long years of accumidated 

emplovecs'. A recent example of its effectiveness is tlie crash 
po.gram which rcsnllcd in the 2S0 mm Atomic Shell. 

I’icafimi>'s Icehnical capabilities are utiliw;d basically in 
expanding the h'onlicr of inechanic.il, electrical luid explo- 
sive do\ elopment. 

Atomic Applications Laboratory will determine America’s 
ability to meet potential aggressors with the most effective 
Atomic Weapons possible. 



FORD INSTRUMENT COMPANY 




ENCINEERS 

«l unusuol ablllllK cen find a lulure at FORD INSTRUMENT COMPANt. Write (or inlarmotliin. 
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Lockheed F-104 Uses Stability Unit 


Santa Monica, Calif.— To increase its 
nscfnl top speed and ceiling, Lockliccd's 
I'-lOd St-jrfighter incorporates a l.car 
designed and built 3-axis stability aug- 

Ihc F-104 cicsipi thinking since the 
plane’s t cry carh' .stages. Stability aug- 
mentation is required to take advantage 
of a Mach 1.3-and-ovcr c.ipiibility, and 
the l'-104 is the fiist production fighter 
uitli the feature included from prelimi- 
nary design thinking onward. 

Legr Role 


E.ssciitially, the staliility aiigmcnta- 
tion s>'5tem is the two inner of the 
four loops of an automatic flight con- 
trol system, being the loops for the 
control surface positioning and body 
stabili/ation about its own axis. The 
bvo outer loops, attitude stabili-aation 
(relation of the plane’s position to 
earth) and flight control (navigational 
tie-in), Lear engineers fed, could be 
added to the curtent system to prosidc 
both stability aiigiiicnfatiun and auto- 
matic flight control (autopilot) without 
too grcit sttuctural and systems re- 


vision, and witti less svciglTt than two 
separate systems. 

The Lear system is tlic Scst tnmsito- 
rized stability augmentation system, and 
was tharoughly tested by Lockheed's 
(iilifoniia Division research laboratory 
prior to installation in the Starfightcr. 

Problems^ of Higii Speed 
How DiTscussed in Text 

■'Snpctsonic Inlet Diffusers,” is the 
first text exclusively dciotcd to the 
important problems of getting flow into 
higli speed aircraft without suffering 
|)rohibitive propulsive losses. Author 
Dr. Kudolf Ilcmiaim introduces liis 


S|xci6eations, design ]>ar.inicters and 
stability requirements were laid down 
by Lockheed, which also furnished servo 
ccmtrol.s and actuators, .•\\ioiiic com- 
])Oiiciits uete designed by Lear’s 
IPCAL. the Califumia-basccl design 
unit of tlic company’s Instrument 
I’roducts Dis'ision at Grand Rapids, 
Mich. 

The engineering group is located 
on tlic West Coast for proximity to 
contractor-customers and US.AF's 
Fliglit Test Center at Edwards AFB. 

Highlight.s of tlic Le-ar portion of tlic 


WHEN YOU’RE ON F | T, 

YouVe got to be good! 



• Complete tr.insitorixation, using sili- 
con transitors and diodes. 

• Ail printed circuitiy. 

• Plug-in boards for tlic six channels 
of the system, e.ich board incorporating 
its own printed circuitry-traiisistoriza- 

• New miniaturized rate gyros for sens- 
ing di.splaccmont. 

• ’nie entire unit packaged in a mag- 
nesium casting 12x18x5.73 in. 

• A total aiionic component weight of 
IS lb. 


HARTWELL 

FLUSH TOGGLE 
HOOK LATCHES. 


FIRST 



FIRST 


Although the system currently, makes 
iLSC of six infomiation channel's, eight 
can be used. 

Constant Operation 

'I'he system operates at all times, 
cannot be turned off by the pilot. I low- 
cver, monitoring channels ate presided 
for fail-safe operation, to preclude ex- 
cessive accelerations which could exceed 
the aircraft’s load factor limits. ’ITiis 
provision for the system was a Lock- 
heed requirement. 

The Lear system spanned one vc.ir 
from conception to delivcrv of the 
prototype. First thinking was in terms 
of a liiw damper, which was scran ex- 
panded to 3-axis st.ibility aimncntation, 
and proi'ision in the aeroiL'namic en- 
velope and systems design was made for 
thi.E equipment. 

The Lear portion of the stability 
augmenfation stops at electrical signal 
output to the control and servo sys- 
tem valves, all part of Lockheed’s de- 
sign. 


to conform to applicable specifications for power packs and nacelle. 
Before choosing your flush latches and hinges, just ask yourself one 
question... u-Aa was on first? HARTWELL equipment is used by every 
major aircraft manufacturer because it is designed for application. 
Visible in inset are ten specially designed convex latches mounted on 
one of four engine pod cowlings. The toggle mechanism locks in 
place and applied load holds the flush latch closed. Simple cee-bolt 
and trigger opening action. 



requirelnents and delivered quickly, 


AVIATION SgPPLY CO. 

9035 Venice Boulevard 
Los Angeles 34, California 

Branch OIRcati WlehMo, Kani.| 
Fort Worth, TOAOi 
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Now! 

Power without problems 


This revofutlonary a-c generet«r is cooled and lubricated by 
engine oil , . . has no brushes, slip rings, commutator or grease- 
lubricated bearings . . . gives superior performance. 

Westinghouse research in the field of semiconductors produced 
the high-temperature silicon diodes that are the key to the operation 
of this new generator. A-c power generated in the exciter armature 
is fed into the silicon rectifiers mounted on the generator shaft. The 
resulting d-c output supplies the main rotating d-c held. 

Without brushes, aviation gas turbine engine oil can cool and 
lubricate the generator. Oil is pumped through the generator shaft, 
through tubes in the frame casting, and is used in the hydraulic 
constant-speed drive. All heat picked up by the oil is dissipated in the 
engine oil cooler. The generator operates safely with engine oil at 
temperatures up to 300 degrees Fahrenheit. All the usual generator 
trouble spots are eliminated — no brushes or commutating parts to 
wear, bearing lubricant is continuously replaced. 

This is the first generator that is completely integrated with its 
drive, with the engine oil cooling system and with the balance of the 
electrical system. It is completely enclosed; there are no air tubes or 
ducts to occupy space and clutter up the airframe; all external oil 
seals are static and there is no overboard drainage of oil. No addi- 
tional plumbing is required because the extension of the engine oil 
lubricating system is all internal. Now — aircraft altitude and speed 
will BO longer be limited by the electrical system — a big step toward 
helping you bring tomorrow's aircraft . . . one step closer. wi(U4-b 


THE WESTINGHOUSE AVIATION FAMILY 
Jet Propulsion • Airborne Systems Components • Wind Tunnels 
Airborne Electronics • Airport Lighting • Ground Electronics 
Aircraft Electrical Systems and Motors 


WATCH WESTINGHOUSE! 
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Another Cutler-Hammer 
"first" for Aircraft Designers 


Cutler-Hammer now offers the 
first line of Lever Lock Switches 
ever engineered for one hole 
mounting. Lever Lock to pre- 
vent accidental operation without 
cumbersome switch guards that 
obstruct panel visibility. One 
Hole Mounting to conserve panel 
space and provide maximum 
areas for panel markings. 

These are typical Cutter-Ham- 
mer Aircraft Switches . . . top- 
quality construction, expertly 
engineered. Positive snap action 
with dependable contact pressure 
in the closed position and reliably 
secure contacts in the open posi- 
tion even under the severe shock 
and vibration encountered in 
combat aircraft service. The 


lever seal is of special silicone 
rubber, engineered to outlast the 
operational life of the switch. The 
seal is unaffected by ozone or 
sunlight, oil or water, or extreme 
temperatures, either high or low. 

Cutler-Hammer Lever Lock 
One Hole Mounting Aircraft 
Switches are available in single, 
double or four-pole constructions 
. . . single or double throw, with 
or without center "off” position. 
Designed for minimum parts and 
weight. They solve many air- 
craft design problems. Be sure 
you have complete data now. 
Write or wire today. 

CUTLER-HAMMER, Inc., 
1471 St. Paul Ave., Milwaukee 1, 
Wisconsin. 



VIBRATION AT WORK... 


subject by comparing aircraft inlets to 
supersonic wind tunnel diffusers. Be- 
cause slowing down flow from super- 
sonic to subsonic Macii numbers in 
each case can rob the system iif so 
much energy, this process has become 
one of the foremost aerodynamic sub- 
jects of our day. 

Hcnnann reinforces tlic mathemati- 
cil dcsclopmeiit of inlet theory with 
illustrations and photographs of hpica! 
inlet configurations. He ends up his 
book by touching on tlic complexities 
of "buzz” phenomena wherein the 
shock won't stay put but oscillates back 
and fortli between being progressively 
swallowed by the inlet and being rap- 
idh- disgorged. 

Supersonic Inlet Diffusers and In- 
troduction to Internal Aerodynamics, 
by Dr. Rudolf Hcnnann. SI6, Mhme- 
apolis-HoncywcIl Regulator Co., Min- 
neapolis 13, Minn. 



Cloud Seeding 

.\ii5lralian airborne meteorological rcseareli 
eqiupmcnt inventory includes silver iodide 
generator (abose) used to seed clouds with 
liigtoscopic water drop and ice crystal 

.yiifuil shaped device (below) is indicator of 
liquid water contnt of clonds niid mar 

seeding. Instruments arc mounted on a 
Royal Austnilian Air Force DC-5. 




This is sonifiliing 7iew in vibration icstingl Specimens arc 
subjected to the same kind of “noise,” or complex vibrations, 
as that encotimeicd in actual service. 

Net result: It gives a truer picture of what Iiappcos CO 
components, j>romotcs greater reliability. 

MB has designed complete vibration exciter systems to 
fulfill (be .special needs of random motion testing . . . and 
virtually any other test specification as well. Shaker, power 
supply, control equipment arc all integrated into a matched, 
high fidelity system. 

If you have any questions on vibration testing at all, you 
can't do better than coming to a leading authority on the 
subject . . . the MB engineering staff. 




manufacturing company 

A Division oj Texlran Inc. 

HEADQUABTEIIS FOR PRODuaS TO ISOUTE VIERATION ^ 
■ITE IT ... TO MEASURE IT '' 






PLANT 

MANAGER 

To operate new plant now 
being built in Ogden, Utah 

engines for guided missiles. 
Must have production and 
overall plant management 
experience. Engineering 
Degree desirable but not 
mandatory. Excellent oppor- 
tunity in rapidly growing 
vigorous young company. 
Forward complete back- 
ground of education, experi- 
ence and compensation. Per- 
sonal attention Executive 
Vice President. 

marquartfe .;,.., 

r. O. Bsx 2013, Van Nuys, Califarnia 



Allison Turbo-Liner 
Has New 501 Engines 

.Allison's ■I'uriw-Lincr. back in the 
iiir .iftcT refitting with a pair of proto- 
t\pc 501 coinincrcial turbn|no)js, is 
clocking s|)ccds approacliiiig tlic -tOO- 
mpli. iiuitk and toiicliiiig altitudes above 
55.000 ft. 

'I'lic flying test bed for tbc company's 
turboprop powcrplants bad its nri|iiial 
I sS engines replaced «ith the coni- 
mcrci.ll 501s during a scscn.wcck dossn 
period starting last ,\pril Z. I’oncr 
inmp is fnmi the 2,025 ostip. per T5S 
III 5,750 eshp. 

Ncav cxlianst system and aft nacelle 
ucrc designed around the iic« engines, 
.md the fuel ss stem «as mndified tn use 
kerosene, the intended fuel for the 
Lockheed EIcctr.is that ssill use the "01 
engmes. 

Reduced rpm. for grimiid idle and 
taxi operations is a featna' of the 501 
engines, adanted in response to sug- 
gestions of tlic airlines and other ciis. 
tomers that less noise on the ground 
ss onld be a ssclcoinc dividend. Ground 
rpm. is now at 10.000 mstc.id of the 
cncinc full revs of 15.200. 

Sound reduction at 50 ft. from the 



Redesigned exhaust reduees ground noise. 


pr^ is 6-S db., a worthnhile figure. 

"fop speed of tlic Turbo-Liner is 
396 inph. at 15.000 ft. Rates of climb 
as high as 1.000 fpm. liasc been meas- 
ured at 25,000 ft. In addition, the 
plane has been climbed to 55.500 ft. 
.It maxinumi climb poncr in loekcd- 
throttle enndition. without variation in 
Ciigine temperature- lliis is about 10.- 
000 ft. higher than any commercial 
Comair-Lincr lias c'cr flown. 

.Mr .starts base been made at alti- 
tudes lip to 50.000 ft. 

Next sclicdnlcd change to the Turbo 
Liner will Ix' made this month, when 
new' fonr.bladed .Vroproducts props 
will re|)laee tlic present thrcc-bladcd 
ones, and the prototype engines will be 
brought to I'lcctra configuration. 

American Machine 
Dedicates R&D Center 

Pacoiiiia. Calif.-New teseiirch and 
dcselo|)inent center primarily devoted 
to accessors power supplies for guided 
missik-s wa's formally dedicated here at 
.\meriean Maeliiiie & I'ouiidrv Co.'s 
Turbo Division. 

New facilits includes a 31,000-sq. ft. 
engineering building and a 36,000- 
sq. ft. test area isliicli encompasses a 
department for cx|)eriineiita! fabric.!- 
Hon .ind asseiiibh of accessory ])iiwer 

^\nlxi Dis ision, wliich is a contractor 
to the .Mr I'otcc to dcsclop and manu- 
faetuie accessors' power units for tlic 
Consair IC15M .\tlas. also has its equip- 
ment in the Dimglas-biiilt Nike. Spcrti- 
Sparrow. Cciiivair's lerricr, and several 
ilrimes. 

In addition to work on iirojxillaiits. 
feed ss'stems, gas generators, turbines, 
liigli frci|uencs alternators, speed and 
soTtage controls, and hydraulic ])umps, 
the research acti\it> is engaged in 
studies of fimdamental rocket rcscarcli. 
rocket motor sealing, minpropcllant 
reaction elianibcts. anti-coking addi- 
tiscs, and a|)|)lication of cermets to 
turbine ssliecls. 
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Build stronger, safer, 
lighter airframes 
with new SPS Hi Psi 
aircraft bolts 

Convcmiotial bolts were not strong enough to fasten 
jet-age aircraft now on drawing boards. So Standard 
Pressed Steel Co. discarded obsolete fastener con- 
figurations, materials and production techniques and 
designed a new high-strength bolt — the Hi Psi 
EWB-22 — which is the strongest bolt made to 
this time. 

Compared with conventional 160.000 psi bolts like 
the MS 20004 Scries, the SPS EWB-22 has 3i% 
greater tensile strength and, at 8 million stress cycles, 
up to 90% greater fatigue strength, These qualities 
make it feasible, in most eases, to replace a standard 
MS 20004 Scries bolt with an EWB-22 of ihe iwxl 
smaller iliamerer. The benefits from use of the 
EWB-22 — in increased structural strength and secu- 
rity and in reduced weight — arc obvious. 
Concurrently with the development of the EWB-22, 
SPS produced the Hi Psi EWN-22 locknut to com- 
plement the bolt. It is a high tensile strength self- 
locking nut with a 12-point external wrenching 
surface. It makes possible the high wrenching torque 
needed to preload the EWB-22 to the greatest 
advantage. 

Along with Hi Psi EWB-22 bolts and EWN-22 
locknuts come other new additions to the complete 
SPS line of threaded aircraft fasteners — PLI-22 pre- 
load indicating washers, simple mechanical devices 
foraccurately preloading the new high strength bolts. 
For detailed information about these products— 
or about your special aircraft threaded fastener 
problem — write us today. Aircraft Products 
Division, Standard Pressed Steel Co., 
Jenkintown 3, Pa. 


AIRCRAFT PRODUCTS DIVISION 





EWB-22 is moth stronger than convcmional aircraft bolu. These 
curves, niih ujiimale tensile slrengih in pounds ploued against bolt 
diameter, show that it is feasible to replace an MS 20004 bolt with 
an^EWfr22 one size sm.illcr. The EWB-22 is stronger in shear 
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(^areer Pilot 


For 14 years, Major Hubert D. Gaddis has been an Army 
aviator, beginning in 1942 as a private in the liaison pilots 
course. one of the very first classes offered in Army Aviation. 

After airborne service in Europe, he attended Bell Air- 
craft’s first helicopter mechanics course, and in 1947, grad- 
uated from Bell’s first helicopter pilots’ school. The follow- 
ing year, he organized the Army’s first rotary wing pilot 
training at Fort Sill. 

Oklahoma-bred Maj. Gaddis went to Korea as command- 
ing officer of the 8191st and 8192nd Army Helicopter Evac- 
uation Units and of the first helicopter medical evacuation 
company. 

Major Gaddis is currently director of the Rotary Wing 
Section of the Army Aviation Center, Fort Rucker, Ala. 
He is an Army Career pilot, the best kind of help and 
guidance for the Army’s new aviation cadets. 







A friend in need 


A bomber pilot, homing on a tanker when his 
fuel is low, might well thank, not his lucky stars, 
but hU AN.^APN 69 ... a radio beacon built by 
Stromberg-Carlson. 

To perform its military mission, guiding fuel- 
hungry aircraft to airborne tankers, reliability 
in all kinds of weather, in darkness as in day- 
light, is imperative. 


Our company has been privileged to manu- 
facture this radio beacon, both as a sub-con- 
tractor and as a prime supplier. This is a far cry 
from our founders' 1894 magneto telephone, but 
it is evidence that our skills have grown with 
the world’s needs. 

P.S. Engineers . . . excellent career opportunities 
in electronics, telecommunications. Write now. 


STROMBERG-CARLSON COMPANY S'C 



Makes it possible to 
x>ray thicker sections- 


cuts 

gamma ray 

exposure 

time 




Whatever your present radiographic facilities, they’ll 
do more work for you with Kodak’s new Industrial 
X-ray Film, Type AA. 

This film has greatly increased speed — especially 
pronounced with gamma rays and high kv. This 
means you can use shorter exposures with your gamma 
equipment. It also means you can radiograph thicker 
sections with your present x-ray equipment. 

And with all this increased speed, the new film retains 
the fine sensitivity characteristics which made Kodak 
Type A the most widely used x-ray film in industry. 

Kodak Industrial X-ray Film, Type AA, can save 
you time, can extend the possibilities of your present 
radiographic equipment. Find out all the details. 

Get in touch with your x-ray dealer or Kodak 
Technical Representative. 


EASTMAN KODAK COMPANY 

X-ray Division Rochester 4. N. Y. 



QijtOjnQtiC 
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PRODUCTION BRIEFING 


The rabbet pressure pad about to be 
inserted in Avto Aircraft Ltd.'s new 
1 5.000 lb. forming press will bring 4,000 
psi to Ircar on parts of Cr'-105 super- 
sonic delta fighter, Avto savs. Said to 



be the largest of its kind, the Canadian- 
firm’s press was designed and manu- 
factured by tlic Sicniclkanip Co., Ger- 
many. It can mold thick slicets of 
light metals in one minute, cycles. 

Stauffer Chemical Co., is expanding 
its boron trichloride production facilities 
at Niagara Falls, N- Y., ten times to be 
able to ship tank car quantities of 
elicniittal. an cs.scntial base for the mairu- 
facture of high energy fuels and missile 
propellants. 

More than 65,000 sq. ft. of spun min- 
ctal wool blankets sound and heat in- 
sulates NACA’s 100,000 hp supersonic 
wind tunnel at Langler- Aeronautical 
Laboratory. Langley Field, Va. The 
>5 in. thick insulating blankets arc held 
2 in. awav from the outsides of the 
tunnel walls so that tlicy act as sound 



as well as heat transmission suppressors. 
The result has been tliat the beat trans- 
fer has been cut down from 1.100 to 
30 btu sq. ft. iir. and tlie noise has liccn 
reduced 30 db. C. E. lliruston & Sons, 
Inc.. Norfolk, Va„ performed tlic work 
using blankets manufactured by BaicT- 
win-Hiil Co., Trenton, N. J. 

General Motors Corp, and tire Texas 
Co. (Texaco) lia\e both expressed con- 
fidence in the future of the free-piston 
engine for surface transportation and 
industrial uses. Both have been experi- 


Identification of Aircraft 



Develops a new series of 
Pulse Coders and Decoders 


Under the sponsorship at Army Signal Corps Laboratories. 
Radio Receptor Company has developed a new group of pulse 
coders — decoders, to aid in aircraft identification. Advancing 
the state of the art in transistor application coupled with effi- 
cient circuitry and mechanical design, these new units are cap- 
able of performing rliany more functions than similar equip- 
tnenls, with added savings of more than 60% in size and weight. 

This is yet another example of how during 34 creative years. 



RADIO RECERTOR RROOUCTS ROR OOVERNMENT AND INDUSTRVt 

RSIIAH, NAVICATION AMO COMMllNCCAT^O^S HgUIPMENI, SULKNIOH BKCTIHXBS. 
CERMANIUM 'DIODES, THEBMATBOM OlELECTBIC HEATING EQUIPMENT.’ 
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ALLIS-CHALMERS 


Allis-Chalmers 

Plant 


... Precision Workmanship 
... AireraK Experience 

Here's a plant built for aircraft engine work. Oui 
combination of engineers and craftsmen skilled in 
precision production will handle your most difficult 
machining and fabrication problems ... as well as 
welding, plating and heat-treating operations. 

If you need quality craftsmanship for any assem- 
bly, contact Allis-Chalmers, Terre Haute, Indiana. 


menting on SIGMA frco-piston engines 
imported from Krancc. I'he frcc-piston 
engine is a cross bchveeu tlie older 
reciprocating engine and the turboshaft. 
Like the iiirer.iFt tutboshaft the free- 
pisfon engine’s cmt|)ut shaft is driven 
bv hnt gasses norking on a turbiue. 
Likenise the gasses arc produced by 
a sclf-dri\en gassificr section. But the 
free-pistoii engine’s gassificr compressor 
is reciprocating rather than rotary. Two 
unatbiched "hee" pistons in a tube 
shuttle back and forth in the same cyl- 
inder, hmincing back from air cushions 
at the far ends to come at each other 
compressing and igniting the fuel-air 
mixture ssnich feeds the output tur- 
bine. Big advantage of this arrange- 
ment is that less heat is lost and the 
gasses arriving at the turbine are much 
cooler than in aircraft tnrboshaft prac- 
tice- Although the heavier free-piston 
engine may never compete with the gas 
turboshaft in an aircraft, it may prove 
competition for some planned uses of 
aircraft-type gas turbines in industry, 
Superior Tube Co.. Norristown. Pa., 
expects its small prcci.sion drawn zirco- 
nium and ’/ircaloy tubing will be used 
in increasing quantities as )Mrt of nu- 
clear heat exchangers. Because of their 
low neutron absorption tubes of these 
materials will be used to carry the 
fluids which will power the turbines 
through the "hot” reactor, according 
to Suiwrior. 

Metal & 'nicmiit Corp,, N. J.. has 
resumed mining of titanium-bearing 
ore in Virginia. 'Ibe firm has opened 
a 52,500,000 research and distribution 
center in the W'ondbridge-Rahwav area 
of New Jersey. 

Low Altitude Bombing System (L.ABS) 
provides the autoniatically ])rogrammed 
maneuver which allows a pilot to es- 




YOU'RE THE MAN who hasn’t answered a recruitment 
ad for a long time— and you are the man we would like 
to have answer this one. 

CWT— the Southern California Cooperative Wind Tun- 
nel— has completed an ?8 million expansion program. Our 
staff needs expansion too. We are adding some junior men, 
but we are especially looking for experienced engineers— 
men with a solid backgi'ound in aerodynamic testing and 
development. 

Even if you’re not considering a move now, we’d like 
to send you the CWT story. We think it can be to your 
advantage. Just mail the coupon below . . . 


CWT 


I Opera(ed by (he California Instilute 
0 / Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 

CWT is eoneemed with testing, 
analysing and soluit^ aerodynamic 
problems involved iu Ifte develop- 
ment of high-speed aircraft onrf 




Southern California Cooperative Wind Tunnel 

950 Souih Raymond, Pasadena, California 


GENTLEMEN; Please send me literature about the Wind Tunnel. 


HOME ADDRESS ! 
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These American aircraft all carry 
ducting components by Solar 


LEADING TURBINE-POWERED air- 
craft use Solar-built ductiog in 
their pneumatic systems. Design- 
ers of these planes depend on 
Solar’s unique facilities for . com- 
plete systems or individual assem- 
blies to meet the most stringent 
specifications. 

With the trend to more intricate 
ducting systems and to higher 
pressures and temperatures, the 


flight safety requirements of these 
vital components becomes increas- 
ingly important. Solar is a com- 
pletely integrated ducting source 
—all the way from design engi- 
neering through to comprehensive 
testing, Can Solar help you solve 
a ducting problem? Write Dept. 
C-72, Solar Aircraft Company, San 
Diego 12, California. 
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apolis-Honcj'Wcll Regulator Co., pack- 
ager of the guidance and timing system, 
has been awarded an Air Materiel 
Command follow-up contract for S2,- 
171.-164, plus S472.101 committed for 
spares and serr'ice. 

Daley & Sibley, West Har’en. Conn., 
nctt' and used machinery and equipment 
suppliers and rebuilders, say that prog- 
ress in aviation is responsible for the 
qimntih' of used machinery they are 
able to offer. 

WHAT'S NEW 


Publications Received 

• Reiiiforccment of Silicone Rubber 
with Carbon Black, PB 121231 — by 
A. j. DcFrancesco, Connecticut Hard 
Rubber Co., for Wright Air Develop- 
ment Center — Available through OTS. 
U. S. Department of Commerce, Wash- 
ington 25, D. C. Sl.OO; 33 pp. 

The successful reinforcement of sili- 
cone rubber with carbon black. 

• Pou’der Fabrication of Aluminum Al- 
loys, PB 121138 — by J. B. Hess and 
R. S. Matecr, Kaiser Aluminum and 
Chemical Corp., for Wright Air De- 
velopment Center — Available through 
OTS. U. S- Department of Commerce. 
Washington 25, D. C. S.75; 26 pp. 
(Also available on niicrocatd from Plio- 
loduplication Service, I.ibrarv of Con- 
gress, W'ashington 25. D. C. S1.801. 

Discussion of preparations of alumi- 
num-base powder alloys containing ad- 
ditions of various intennctulUc and 
refractory compounds not usually alloy- 
able with -M. 

• The Effect of Prior Creep on the Ale- 
chanical Properties of Alclad 2024-T3 
Aluminum Alloy Sheet, PB 121250— 
by C. E. Beck, Wright Ait Develop- 
ment Center— Available through OT^ 
U. S. Department of Commerce, Wash- 
ington 25, D. C. $1.00; 34 pp. 

Results of tensile tests at room tem- 
perature and at 500F on aluminum 
sheet specimens subjected to various 
amounts of creep deformation. 

• Increasing the Ratio of Modulus of 

Elasticity to the Density of Titanium 
Alloys, 121151— by W. H. Graft. 

D. \V. Levinson, and W. Rostoker, 
Armour Research Foundation, for 
Wright Air Development Center. U. S. 
Air Force. .Available from OTS, U. S. 
Department of Commerce. Washing- 
ton 25, D. C. 52.00; 74 pp, 

• Investigation of a Afultiple-Source 
Schlieren System for Application to a 
Perforated Wail Wind Tunnel, PB 
111910 — by M, Pindzola and G. R. 
Mozer, Arnold Engineering Develop- 
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Let’s fece it. Engineers are people, and people have a habit 
of blowing off steam once in a while, either rightly or wrongly. 
Kaman Aircraft considers it quite an achievement that the 
members of the Engineering staff have worked hard and 
long and well on many classified projects with very, very 
few grumbles. 

We think it’s mostly because our Engineers recognize there's 
a tremendous job to be done at Kaman Aircraft to keep up 
our end of the National Defense effort, and they are the 
people who have been elected to do it. Of course, our engi- 
neers are technically qualified men who are willing to work. 
Their reward is the satisfaction of a Job well done, plus 
commensurate pay and working conditions second to none. 
Our men don’t like to be coddled . . . and aren’t. 

A golf ball can take an awful pasting and come up with a 
smile. Check the position you can fill and mail the coupon. 
We think you’ll come up with a smile, too. 

K/iJViJW 



Selected by 


the Royal Navy and 
the Royal Air Force 



This rugged new free-lurbine engine of notable per- 
formance for gas turbine-powered helicopters will 
power the twin rotor Bristol 192, adopted by the 
Royal Air Force and the Westland S.58 "Wessex” 
helicopter, adopted by the Royal Navy. 

The engine embodies the safe, simple Napier automatic 
control system. 

For ease of installation it can be mounted in any position 
between the vertical and horizontal. 

Helicopters demand tough, reliable engines — the 
GAZELLE is designed for strenuous duty, long life 
between overhauls, while Its outstanding simplicity 
means easy maintenance and economical operation. 
Designers and manufacturers of Rocket Engines and Ramjets 


the GAZELLE 1.260-2.000 
Gas Turbine Engine 


s.h.p. 


NAPIER 


POWER FOR TOMORROW’S AIRCRAFT 


I 

E 
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D. NAPIEX AND SON UMITED . LONDON. WD. ENGLAND 


no 


ment Center, U. S, Air Force — Avail- 
able from OTS. U. S. De|»rtment of 
Coimnercc. W^ashiiigton 25. D. C. 
S.75: 25 pp. 

Discussion of results obhiined nhcii 
multiple-source sharp-focusing schlicreii 
srstem nas applied to perforated test 
nails in transonic wind tunnels. 

• Space Requirements of the Seated 
Operator, PB 121055 — bv W. T. 
Dempster. Universitj- of Michigan, for 
\5'risht Air Dc\clopmcnt Center — 
Arailable tbrougli OTS, U. S, Depart- 
ment of Commerce, Washington 25, 
D. C. S5.S0; 271 pp. 

The geometric, kinematic, and me- 
chanical features of the male physique 
are studied, with particuhr reference to 
the limbs. The detailed report presents 
material essential for synthesizing real- 
istic manikins, understanding body 
kinematics of the seated operator 
(pilot) in his work space (cockpit), and 
defining work space dimensions. 

r Arm Strength af Selected Degrees of 
EJbou- Flexion, PB 111947— by P. A. 
Hunsicker. University of Michigan, for 
5\Tight Air Descibpmcnt Center — 
Asailable through OTS, U. S. Depart- 
ment of Commerce, Washington 25, 
D. C. S1.75; 66 pp. 

Tile Kinematic Nfuscle M.ichine, a 
hand-grip dynamometer dcs’doped bv 
WADC. was used to test arm strength 
of a sampling of voting men. Tlic report 
tahulates strength in relation to degrees 
of elbow flexion. The machine and 
modifications necessary during the tests 
arc described, 



Hexagon Locknut 

New series of self-aligning locknuts (AW 
April 2. p. 65), which use a hexagon in- 
stead of a scIf-WTCnching nut, is being pro- 
duced by Elastic Stop Nut Corporation af 
America. Self-aligning feature allows the 
nut to Ult up to eight degrees from center- 
line to pick up a bolt fastening ooH-parallel 
surfaces. This eliminates much machiuliig 

fasten non-parallel components. Type 
LH2935 hexagonal locknuts come in three 
thread sizesr 10-52. 1-28, and A-24. 


potq off m 
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SPECIFICATIONS 

1. ’l’ Voltage Kongo! 24-29 Volts DC «t 68‘P. 

2, Accuracy ever Calibrated Range of adjustmonti 

(a) ±0.1 second or ±IV. of soHIng, under cenditlen I.* 
<b) ±0.15 locond or ±2% of coHIng, over wide 
tomperotura roag?( 

Moot Military Specs, for tompcroturc. altitude, send and dust, 
fungus, salt spray, radio, filtarlng. 

4. Vibration: 5-55CPS with total oxeurtien O.OiO". 
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GE Reveals 500C Components, Circuits 


Remarkable progress in the dcs’clop- 
nicnt of avionic components capable of 
operating at temperatures above 500 
degrees centigrade (952F) will be re- 
vealed this week by General Electric. 

'Ilie need for bigli temperature com- 
ponents which also arc able to withstand 
nuclear radiation is one of the most 
challenging problems facing the avionics 
industry, according to USAF spokes- 

Lack of such high temperature, 
radiation-tolerant eomponeirts already is 
being felt in the intercontinental bal- 
listic missile, aircraft nuclear propulsion 
and other advanced weapon sj-stem pro- 

Ilerc are some of the significant high 
temperature achievements tliat GF. will 
rcs’cal; 

• Heatcr-less ceramic vacuum tubes, 
with extremely high transcoirductance, 
t-apnble of Operating at 600C or higher. 

• Metal-film tesistors capable of opera- 
tion at 600G. 

• Mica capacitors wliich can be used at 
temperatures up to 800C. 

• Inconel-clad copper svire, coated witli 
high temperature glass, suitable for 
500C operation. 

• Transfomieis which have operated 
successfully at 520C for 500 hr, 

• Servo motor, using new ceramic stator 
insulation, silver rotor conductors and 


nickel-clad wire, capable of operating at 
500C. 

• Printed-circuit boards, using ceramic 
bases with siher conductors and plati- 
num wire supports, which has been 
operated at 700C. 

• Multi-vibrator, a modified Ecclcs- 
forcian circuit, «hich has operated for 
2,000 hours at 500C without failure. 
When heatcr-less tubes were used in 
the multi-vibrator, it was operated at 
700C for extended periods. 

• RF detector and audio amplifier 
capable of operating at SOOC. 
Significarrt Accomplishment 

GE emphasizes tliat its work to date 
has been exploratory and tlic new high 
temperature components, except pos- 
sibly the ceramic tubes, arc not close to 
production. However, the significance 
of GE's accomplishment is pointed up 
by the fact that tlie electronics industry 
i^uircd 10 years to raise the top operat- 
ing tempetature of its component.s from 
55G to their present 125-150C limits. 

Furthermore, this modest but diffi- 
cult increase did not require tlic devel- 
opment of radically different materials 
and techniques such as those needed to 
meet the new 500C requirement. 

Although GE emphasizes its progress 
in high temperature materials and tech- 
niques, the inorganic materials used to 


meet this requirement are also much 
less susceptible to radiation damage 
Ilian presently used materials. 

Radiation tests to date on the new 
experimental high temperature tubes 
and components have been “verv favor- 
able," GE says. It adds that tests wliich 
inv-olvc both high temperature and radi- 
ation in combinatiuii arc now in pro- 
gress. 

The GE high temperature, radiation- 
tolerant component program has been 
spearheaded bv tlie company's Research 
lliboratoty. althoiigli other GE groups 
arc making important contributions. 
These include: Specialty Transformer 
Dept., Specialtv- Motor Dept., and the 
Electronic Components Division. 
Radical Changes 

Designing avionic equipment to op- 
erate in a 500C emitonment in the 
presence of nuclear radiation is going to 
raise both interesting new circuit possi- 
bilities and mote difficult design prob- 
lems. 

A good example c-an be found in the 
liigh temperature ceramic tubes which 
GE is developing, (h'or details, see 
Aviation Week, Oct. 17, 1955, p. 71.) 
WTicn these tubes arc opeiated at tem- 
peratures of 700C, appreciable cathode 
cmissioji takes place without any hcatei 
power. If the catliode area is increased 
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sufficiently, it is possible to make a tube 
which requires no heater (or heater 
power) when operated at 700C. 

This has important implications for 
both tlie avionic equipment designer 
and the aircraft/missilc designer. 
Tube heater power is a majur load on 
aircraft/missilc electrical power ssMtems 
—a load that could be eliminated with 
licater-less tubes. However, this raises 
otlier ptoblcms because such tubes 
could nut operate properly until tlieir 
teuipcrature bad. leached -tOO to 500C. 
(This would be a serious problem for an 
airplane or missile wliicli had been ex- 
posed to arctic cold for an extended 
period.) 

Instead of the present practice of 
building iiitu an aircraft or missile pro- 
visions for cooling avionic equipment, 
the use of hcater-lcss tubes would le- 



SE healer-less triodc ceramic tube shown 
in exploded view. 


quire the use of external heating (elec- 
trical or other source) while the air- 
craft/missile is on the grnmid to keep 
the tubes at their operating tempera- 

This would represent a not gain inas- 
much as electrical power can be more 
efficient!) used for heating than for 
cooling, phis the fact that ground in- 
stallation has practically an unlimited 
and ccniionhcal source of electric power 
in sharp contrast to electric power gen- 
erated aboard an aircraft or missile. 
Built-in Grid Bias 

\\'ith tube electrodes operating at ex- 
tremch' high temperatures, it might be 
expected that the grid would emit elec- 
trons as it accumulated barium oxide 
evaporated oft tlie cathode. However, if 
the grid is constructed of titanium, the 
latter absorbs oxv-gen, leaving only a 
partial laver of barium on the grid, 
according to ). E. Beggs of GE’s 
Research Liiboratorv'. 

As a result, the ratio of grid to 
cathode emission is only about 1,- 
000,000 to I, Beggs savs. However, this 
small grid emission produces a positive 
conhact potential bchvceii plate and 
cathode, resulting in a "boilt-in” grid 
bias of about two volts. By taking ad- 
vantage of tliis characteristic in tube 
design, Beggs savs it is possible to build 
a tube wliicti requires no external grid 
bias, yet would have no appreciable 
grid current until tlie grid signal ex- 
ceeded two volts. 



This makes possible exlremeh- .simple 
circuits, such as the one sliowh above, 
requiring only a single source of power, 
Beggs says- 

High Transconductance 

Heatcr-less tubes can be designed to 
liave a inucli higher transconductance 
(CM) than their conventional counter- 
parts because it is feasible to locate the 
cathode much closer to the grid. 

In a conventional tube with heater, 
space must be provided between grid 
and c.ithode tn permit expansion of the 
liot cathode and to allow for sagging of 
tlie grid wires due to the fact tliat wires 
become luitter tliaii their sujiporting 
frame. In the lieatet-lcss tubes, howci er, 
,ill elemenfs except the plate operate at 
essentially the same temperature so 
that intcr-clcctrnde spacing remains 
praeticalli' constant. 

CE’.s Research Labotatorv- has con- 
structed lieatci-lcss triodcs vvitli a trails- 
conductance of 6.000 (at one milliamp) 
when operating at a tempetature of 
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. . . Giannini AC output, inductive pickoff accelerometers are specified 


Giannini AC output, inductive pickoff accclerometns 
demanded by today’s high speed, high altitude aiicraft 

Supplementing the wide range of Giannini potenti- 
ometer output accelctometets, the Series 2461 ! are idea! 

(ormance in the most critical airborne guidance and con- 
trol systems. Through virtually fricrionless inerdal mass 
suspension, the magnetically damped Series 2461 1 Ac- 
celerometers offer extreme sensitivity and low thteshold; 
and, as in all Giannini products, reliability is their 
distinguishing feature. 

Where RELIABILITY counts, the Series 24611 is the 
criterion for accurate, consistently reliable AC measure- 
ment of linear acceleration. 

For Striker information, torite for Bnlleliii 2461 1. 



Giannini 


SpecltioAtions 



r., £mri'< Siou CHIdcerlng 4-«700 

Sip. Micliiaapi Avt-.ANiover 3-S272 • PASADENA, Coll/., $18 C. GreanSl., RVim 1-7152 


G. M. GIAI 


IC.-Sie EASTQREEN STREET • PASADENA. CAI.IFORNIA 


600C Beggs reports. The use of tita- 
nium for all tulxi electrodes, which ex- 
hibits the ability to absoib gasses at 
high temperatures, also has a beneficial 
effect on cathode emission life. GE says. 
Resistors, Capacitors 

Present high teinpetature resistors are 
constructed of a hollow cetainic tube 
whose inside surface is coated with a 
resistive materia!, T!ie tube then is 
.sealed under vacuum with two titanium 
end caps whicli make electrical connec- 
tion to the resistive film. Materials de- 
veloped to date permit resistance values 
up to several megohms at 600C, GE 

If future avionic equipment must be 
designed to operate over wide tempera- 
ture ranges of — 65C to 500C or higher, 
the temperature coefficient of resist- 
ance becomes critically important. 'Ilie 
present GE resistive Elms exhibit a tem- 
petatute coefficient of about 0.05% per 
degree over a 600 degree temperature 
range. Thus a resistor measuring 18,000 
ohms at room tenipcratutc will exhibit 
a resistance of 13,000 ohms at 600C. 

figure of merit for dielectric materi- 
als is the product of their capacitance 
and electrical resistance. A high quality 
mica blocking capacitor, for example, 
has a figure of merit of several thousand 
mcgohm-mictofatads. GE’s investiga- 
tion.! up to now suggest that there are 
few materials suitable for high tempcr.i- 
tutc capacitors which will liavc capaci- 
tancc-tcsistmicc products “much better 
than one megohm-microfarad at 500C,” 
according to W. Grattidgc, of the Re- 
search Laboratory, 

“Users of capacitors at high tempera- 
tures will therefore ha\e to take this 
serious limitation into account when 
designing circuits," Gnittidge said. 

Improved Mica 

During its investigations, GF. dis- 
covered that the high temperature prop- 



Helicopter TV Posl- 


Developed by Philco. under Navy sponsoiship. the airb 
back to base by 100 watt I’M tiansniittet. High gain a 
under liclicoptcr after it becomes aitboriie. 


connection points provide mounting 
supports for the tubes, resistors an3 
capacitors. Components are connected 
to the supporting wires by brazing ot 
spot welding inasmuch as even 500C is 
far beyond the melting point of solder. 

Design of esen a simple transformer 
becomes a teal challenge when it must 
operate at 500C. h’or example, conven- 
tional magnetic steels used as cotes lose 
their magnetic properties at these ele- 
vated temperatures, and the resistance 
of conventional inoiganic insulating 
materials drops to marginal values, GE 




il occurring it 


3uld be improved bv suitable heat 
treatment. Most micas crumble when 
heated to 500-600C as the combined 
water molecules arc released from within 
the lattice structure. However, GE 
found tiiat certain domestic micas do 
not disintegrate and their low-frcqiiencv 
re.sistivity actually increases with such 
heat treatment. Grattidgc reports. 

With such micas, GE has produced 
capacitors which have been successfullv 
operated at temperatures up to 800C. 
Using stacked construction, GE has 
produced capacitors with values ranging 
from 0-001 to 0.01 MED, and up to 
0.3 MFD, using other construction 
geometries. Grattidge sai’s. 

The multi-iibrator circuit which GE 
has tested at 700C is built on a ceramic 
base to which metallic siK'er conductors 
have been bonded. Platinum wires im- 
bedded in the ceramic plate at circuit 
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Seriaus Regulation Problems 

Even svith new materials which GE 
has used to build its experimental 300C 
transformer there are problems. I' or in- 
stance the insulation re.sistanec changes 
bv a factor of 1,000,000 to 1 between 
room temperature and 500C. 'lire ex- 
citation rcquirenionts of the magnetic 
core increase by a factor of 200 to 
300% and the resistance of the con- 
ductors iiiercasc by 300%. raising serious 
regulation problems. 

GE says that 500C transformers ivill 
be slightly larger and heavier than their 
conventional counterparts, barring un- 
foreseen technological breakthroughs. 

General Electric has financed approxi- 
mately 50% of its high temperature 
component development program pri- 
satefy- 

The remainder has been financed 
largely with funds from GE’s military 
programs, including its aircraft nuclear 
propulsion and intercontinental ballistic 
missile projects. GE holds a contract 
from Wright Air Development Center 
for the specific development of 500C 
radiation tolerant transformers. 


Expansions, Changes 
In Avionics Industry 

A new Technical Military Planning 
Operation, with responsibility for pre- 
liminary planning of future complex 
weapon systems, is being organized by 
General Electric’s Defense F.lecfronics 
Division. The now group, caHcd 
I'EMPO for short, will be headed by 
Dr. Richard C. Raymond, former head 
of Rand Corporation's Electronics 
Dept. 

Other recently announced changes, 
expansions and mergers in the avionics 
industry include; 

• 'I'lic I’clceomjsiiting Corp., Los An- 
geles, has acquired Brubaker Electronics, 
liic,. Culver City. Calif., manufiictiirer 
of components and systems. The new 
acquisition will be opct.ated as a wholly 
owned subsidiary under its founder, 
George Brubaker. 

• Potter & Brumfield, Inc.. Princeton, 
Ind- maker of relavs. will expand its 
production facilities svith a new- 125.- 
000 sq. ft. addition. 

•Buroughs Coq>. has organized a new 
Electronic Tube Dis-ision at Plainfield, 
N. I„ to be housed in the plant of 
Ilaydu Brothers of New Jersey, Inc„ 
formerly a Burroiiglis subsidiary, Nesv 
division, headed by Saul Kuchinskv, will 
manufacture special s'acuiim tubes in- 
cluding beam switching and numerical 
indicating devices. 

• General Electric’s Advanced Elec- 
tronics Center, Ithaca. N. Y. becomes 
part of GE’s Light Military Electronic 
Equipment Dept. (LMEED) in an 
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TO APPLY: 

WATCH 

BALTimORe WESTINGHOUSE “msioNS 

WHERE BIG THINGS ARE HAPPENING IN 

ENGINEERING CAREERS 


N 0 W.., 0 ne 
of these men 
DR. HERWALD 

has been named Manager 
of the Air Arm Division 


When Dr. Herwald was advanced recently to Manager of the 
Westinghouse Air Arm Division it was proof again that Westing- 
house values highly the career engineer and gives him a vital role 
to play in its far-reaching activities. Dr. Herwald’s growth at 
Westinghouse, since joining the company in 1938 in the Graduate 
Student Program, is most significant to engineers looking for 
challenging careers with real opportunities for advancement. 
ADVANCED EDUCATION AT COMPANY EXPENSE 

Dr. Herwald received his M.S. and Fh.D. Degrees in the 
Westinghouse Graduate Education Program. This program pays 
tuition expenses for work on graduate degrees — and it is open to you ! 


BALTIMORE 
OPENINGS IN: 

CIRCUITRY 
MICROWAVES 
SERVOMECHANISMS 
MAGNETIC AMPLIFIERS 
DIGITAL COMPUTER 
DESIGN & APPLICATION 
FIRE CONTROL SYSTEMS 
OPTICS 

COMMUNICATIONS 
PACKAGING 
TRANSFORMERS 
ANALOG COMPUTER 
DESIGN 
VIBRATION 
RADAR DESIGN 
FIELD ENGINEERING 
INFRARED TECHNIQUES 
ANTENNAS 
TECHNICAL WHITING 
TEST EQUIPMENT 
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Light Tube 


Liglmveigiil tiavcling-navc tube weighs only 
21 lb„ one fifth the weight of ib conven- 
tional counterpart, shown below. New Tvpe 
I'W 956 tube, developed b> Sylvatiia, uses 

ing previous soTenuid wbicli consumed 300 
wutts, required heavy power supply and 
rt>o)ing provisions. I'ubc is operationuUy 
■iinilar to Type 6559, provides 30 db, guin. 
2 watts outjrut over frequency range of 2 


org.miziitioiiul shift. The laboratory, 
which tcmiiiiis at Ithata, will be hesiticd 
by O. 11. Winn, .succeeding Walter 
llausz, now on assignment witli a spe- 
cial study group for the Secretary of 
Defense. 

• Texas Instruments, Inc., Dallas, has 
acquired the Win. 1. Mann Co., .\lini- 
rovia, Calif., in a stock excliangc ar- 
rangement. The new addition operates 
in the fields of optics and infrared. 

Huggins Latsoratorics, Ine., Menlo 
Park. Calif., maker of traycling-wa\-c 
tubes, is coin])lctiiig a plant addition 
whicli will double its space, giving a 
tiit.il of 16,000 sq. ft. 

• Tltbmas A. Edison, Inc., West Or- 
ingc. N. J. has acquired the Roscland, 
N. I. plant, equipment and inventory 
of Infra Electronic Corp. 'I'lic new ad- 
dition makes servo motors and svn- 
diros. Almost all of Infra’s tcclinic-al 
personnel arc expected to remain. Edi- 
son officials say. William II. Balcntinc 
will be general manager of the Rose- 
laud plant. 

New Vibration Testing 
System Developed 

new vibration testing system 
known -as the Ilydrashakcr, using elec- 
tronically actuated liydraulic power am- 
plification. will be produced and mar- 
keted by Wwlc Mfg. Corp., K1 Se- 
guiido. Calif., under an exclusive license 
from Northrop Aircraft. Tiic. The prin- 
ci|jlc of the system has been tested in 
a prototype constructed by Northrop 

AVIATION WEEK, September 10. 19J6 


for sibratiou evaluation tests of its 
SM-62 Snark missile. 

In the Ilydrashakcr version designed 
by Wylc for testing missile and air- 
craft structures and components, ac- 
celerations will be prosided up to lOOG 
with 0.2 in. total displacement and 

20.000 Ib. block force, l-'rcquency 
rairgc is expected to span 3 ci)s. to 

2.000 cps. Only 1506 of available force 
will be expended to drive the equip- 
ment’s 30-lb. moving assembly to 1 OOG, 
according to Wylc. 

A fatigue test system employing the 
pou-cr principle is now under research 
and development at \Vyle. 

^ FILTER CENTER 4^ 

I . 00000 i ' -J 

► New Reliable Tacan-Collins Radio 
will soon deli\-er about a dozen of its 
ARX-21 (XN-10) Tacan sets to Navy 
and USAh' for cs'ahiation. Design goal 
for the XN-10 \w.is to improsc relia- 
bility. Ciillin.s fliglit tests to date shoss' 
scry few failures, mine of them repeti- 
tive, as well as iiiiproscd performance 
with no false lock-on or continuous 
search problems which plagued carlv 
Tacan ntodcls. 

► New Type Transistors— Two nc«' 
germanium transistor types, one for 


high-speed switching and the other with 
an alpha cut-off frequency of 600 me. 
ha\e been disclosed by Pliilco. Both 
arc made bi- newly developed tcch- 

• Micro-Alloy Transistor (MAT) is said 
to he "at least 10 times faster than the 
f.istest \aeuum tube in electronic com- 
puters.’ It has a doped layer only "a 
few niilhonth.s of an inch thick," Philco 
says, made by a new micro-alloying 
process. 

• Surfacc-Baiticr Diffused 'I'ransistor 
(SBDT), for use in the 20 to 200 mc- 
rangc, is made by surface diffusion 
technique in which germanium pellet is 
exposed to desired impnritv in high 
tcinpcratiirc gaseous form wiiich pene- 
trates germanium surface by diffusion. 

► High Temperature Tubes— SsK’ania 
Electric Co. has completed pilot line 

tion of hard-glass tubes capable of 
opemting at 300 C. New pilot line will 
enable Sylvania to cut tube price to 
S7.30, from previous S30 figure ulien 
tubes were built by laboratory methods. 
US.AE's Air .'Vlatcriel Command 
sponsored the new high temperature 
tube miiinifiicturing facilities. 

► I landy I landbook— Allied Radio Corp, 
lias prepared a 64-pagc "Electronics 
Data Handbook," conf.iining often- 







YOU’LL GET MORE HELP FROM HYATT 


We (Urfn'l bcrome niimber one jusl by ctmucc. 
There are three flood, sound reasons why — 
ami berc they arc: 

1 . HVATF HAS AN OPEN MIND. We’re always 
happy to sit down with aircraft engineers to ev- 

posed by today’s speeds and Icmperaliires. 

2. IIVATT HAS MORE EXPERIENCE AND 
EQl iPMENT. We have all the skills amassed in 
building far more jet engine roller bearings than 
any other supplier — plus the facilities to produce 
precision bearings which are successfully 
operating at speeds ranging up to To.OOO rpin. 

3. HYATT HAS IIKHI CAPACITY. <lon’t 
bog down once the (irototype is approved. We 
have the production tooling to maintain both 
tight schedules and light tolerances! 


H AMERICA'S NUMBER 1 PRODUCER 
OF 4ET ENGINE ROLLER BEARINGS 

ir/%¥¥ 


ROLLER BEARINGS 


used formulas and data. Handbook in- 
cludes RKTM.\ and Military s|)ccs for 
rc.sistors and capacitors, data on at- 
tcmtitor nchvork.s, trigonometric and 
logarithms tables. Handbook is iden- 
tified as Stock No- ?7 K 598. Price 
is 3? cents. .Yddress: 100 No. Western 
Avc., Chicago 80, 111. 

► Instrumentation Conference— Second 
Annual IRE Instnimcntation Confer- 
ence «iU be held at the Atlanta (Ga.) 
Biltinore Hotel. Dec. v7. Prospective 
authors of pipers on solid-state devices 
and electronic eoinpoiicuts, guided mis- 
sile range and eartli satellite instru- 
mciitation, or laboratoiy and test equip- 
ment, should .submit 200-word abstracts 
to M. Das’id Prince. Program Chair- 
man, Engineering Experiment Station, 
Georgia Institute of Technology, 
Atlanta, Ga. 

► New RADC Facility-Multi-niillion 
dollar facility for testing super high 
posver radar ssstem components will be 
constructed licxt spring by Rome Air 
Development Center. I'acilih- will be 
asailablc to .Air I''orce engineers and 
contractors dcscloping r.idar transmit- 
ters. tubes, duplexers and waveguides. 



WE PHONE WRITE OR VISIT 

ONE. ..or 
ONE THOUSAND 


NEW AVIONIC 
PRODUCTS 


Component's & Devices 

• Linear-motion potentiometer, called 
Pancake Rcctipot Type 86125A. a 
spring-loaded miniature precision pot 
for measuring short-stroke displace- 



ments, comes in standard stroke ranges 
of 0.1 to 0.5 in., in resistances of 1,000 
and 2,000 ohms with linearits- of 1% 
and resolution of 0-0012 in- G- M. 
Giannini & Co., Inc., 918 E. Green 
St., Pasadena, Calif- 

• Regulated d.c. power supply, for air- 
borne use, operates from 115 w. -100 
cps. single phase input, provides up to 
1,000 ma. d.e. output at \oltages from 
100 to 600 V, Magnetic amplifiers pro- 
vide regulation of 0.1%. ripple 0-05%. 
Units reportedly meet MIL-E-5272A 


Safeway woven heat elements 

are specially made 

to fit your individual needs 

A Safeway representative writes, phones, or if 
possible, visits each customer before blueprints 
are drawn to ascertain that we have all essential 
information. As a result, every order, no matter 
how large or small, is filled according to individ- 
ual specifications . . . tailor-made to meet your 
most exacting requirements. 

An unceasing research program is further as- 
surance that every unit produced by Safeway, 
the pioneer in woven heat elements, is keeping 
pace with development in industry. 


For your copy 
o/ a fact -filled folder, 

eeo NEWFIEie STREET • MIDOIETOWN, CONNECTICUT 
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m.hp- 500B FREQUENCY METER— $285.00- 


Here's a list of the many industrial and laboratory jobs the new 
-hp- 500B Frequency Meter can do for you quickly, easily and 
without elaborate setup: 

Count sine waves, square waves and pulses. Indicate 
average frequency of random events. Measure bear 
frequency between rf signals. Determine oscillator 
stability. Measure crystal frequency deviation. Meas* 
ure temperature, pressure, weight and other physical 
quantities which can be converted to frequency. 
This versatile instrument also serves as a convenient automatic 
motor speed control, overspeed and underspeed control and 
makes possible a permanent record of frequency or speed as a 
fuoaion of time. And, it may be used for automatic control of 
quartz crystal etching. 

■hp- 500B covers the range 1 cps to 100 KC and provides direct 
readings of high accuracy. Readings are not affected by either 
signal or line voltage variations. A*n expanded scale permits any 
10% or 30% segment to be viewed over the full meter range, 
making possible highly accurate measurements of differential 
frequency. A pulse output is provided to sync a stroboscope and 
continuous recordings of readings may be made on an Esterline- 
Aogus recorder. 

Model 300B is extremely compact, light, easy to use and of 
quality construction ihroughouL It is also available as Model 
JOOC calibrated it> RPM. 


BRIEF SPECIFICATIONS 


1 cp> to 100 KC. 9 rongat, 

1.0 V min, fpulies) 2S0 v peek man. 


jrocy: B«»er than ± 2K <vll scnln. 


lubjacr to chongn withavt notice. Frieei f.o. 


sec you*-hp. RCPReseNTATivt or WRite oirsct for OErAiis 

HEWLETT-PACKARD COMPANY 


ELECTRONIC MEASURING INSTRUMENTS 
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and 1-818B, come in hcrmeticnily 
sealed case.t. Anioitx Corp., 1192-4 
West Washington Bhd., Los Angeles 
66, Calif. 


a Class trimiiier capacitor, has linear 
lulling characteristics over capacity 
range of 0.5 to 4.0 mmfd. Unit is de- 



signed for critically tuned Rl-' and 
liigli-Q circuits. Corning Glass Works, 
Corning, N. Y. 


• Transistorized d.c. to d.c. coiivcrtci, 
delivers 50 watts at d.c, voltage of 20 
to 20,000 V, operating from 28 v.d.c. 



input. Unit weighs only 2 lb. Uni- 
\ctsal Atomics Corp.. 19 Kast 48th St.. 
New York 17. N. Y. 

• Power transistor, P-N-P gcmianiimi 
Type 2N235A, for audio applications, 
ran dissip.itc 5 watts at 75C mounting 
Ixisc temperature. Collector current 
rating is 2 amps at 75C. Power gain 
is 30-40 db. 'I'ransistiir operates from 
12 volts. 

Semiconductor Products, Red Bank 
Div„ Bciidix Aviation Corp.. 201 West- 
wood Avc.. Long Brandt, N’. J. 

• Transistor, P-N-P germanium diffused 
alloy junction I’ypc 2N237, is rated 
150 niw. collector dissipation at 5 5C. 
and intended for low-nnisc audio iijipli- 
cations. 

Marvelco Electronic Div., National 
Aircraft Corp., 3411 Tulare Ave., Bur- 
bank, Calif. 


Microwave Devices 

• Eeiiitc isolator, Model 152-2A. for 
use in the 8 to 12 kmc. band, will 
handle 100 kw., give 25 db. isolation 
vs-ith insertion loss of less than 0.25 db. 
oicr a 200 to 300 me. Ixmdwitli. Kcar- 
fott Co., liic-, Western Div., 255 No. 
Vinedo Ai'c., Pasadena, Calif. 

• Nliniahire backward wave oscillator, 

Model VA-161, operates over 8.5 to 9.6 
kmc. band, requite.s less than 300 volts, 
wciglis under 5 lb. Unit cmplovs mct-al- 
ccramic construction, enabling it to 
withstand airborne environment. Manu- 
facturer says additional models for fre- 



Roj^al 

Amphibia' 



FLY ANYWHERE . . . LAND ANYWHERE . . . 
WITH THE VERSATILE ROYAL GULL 



Go wherever you like in a Royal Gull ... to hundreds of places where 
other planes can't take you . . . range up to a thousand miles. Put it 
down on land or water. Just one flight will convince you that its 
executive comfort, easy handling, responsiveness, and outstanding engine 
performance are incomparable. Arrange for a demonstration flight now! 


If you’d Irko lo know Sow Iho Royol Cull fill 


Royal 

AIRCRAFT CORPORATION 
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THE FINGER ON STORMS 


Raytheon Storm Detector Radar, the AN/CPS-9, 
locate storms up to 300 miles away, measures their 
distance, direction, height — indicates the presence 
of rain or snow. Storm Detector Radar was developed 
by Raytheon in cooperation with Signal Corps 
engineers for use by all military services. The 
'■3-dimensional" picture provided by this unit is 
invaluable to the quick, precise forecasting demanded 
by modem military operations. 
Civilian applications of this equipment will 
supply vital information to commercial airlines, power 
utilities; more timely forecasts to the U. S. 
Weather Bureau. Reliable, accurate, versatile, the 
Storm Detector Radar demonstrates again that 
Raytheon means . . . "Excellence in Electronics.” 


RADAR THAT PUTS 
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qucncies up to 40 kmc. are under de- 


Tesf Equipment 

• ComjHiting digital indicator. Model 
DV-2500, permits direct read-out of 
speed, rpm., pressure, thickness and 
other quantities without subsequent 
conversion calcukitioiis. Dewice con- 
tains a variable gate that functions as 


"liilM 

\A 

It-- . ■ 



4Jf 


multiplier to provide direct readings. ' 
Gate time can be set by plug-in panel i 
or is mamiallv aeljiistabic for readings! 
from 0-0001 to 0-09<)'3 in 0.0001 second 



• Micro-mictoaomictcr, Model 410,1 
measures currents of 1 x lO"* to 3 x lO'” 
amp. over 10 decadc.s on 20 ranges.' 
Accuracy is 3% or better, zero drift 
is less than 2% full scale after five 
minute warm-up, with less than 2% in 
any subsequent 24-hour period. Kcitli- 
Icy Instruments, Inc.. 12415 Euclid 
Ave., Cleveland 6, Ohio. 

• Portable transistor tester, called 
Transistoinctcr No. 101. tests both 
P-N-P and N-P-N low power junction 
transistors, permitting small signal Beta 
measurements to 250. 

Simple calibration requires no “stand- 



ard” transistor, provides 5% accuracy. 

Device also measures collector cut- 
off current, weighs 6 lb., is available I 
in kit form for S67.50 postpaid. I 

Diirson Co., 10416 National Blvd.,1 
Los Angeles 54, Calif. I 


“from rogues to rockets". . . 

Benjamin Thompson, Count Rumford — 1783-1814 . . .rogue extraordinary. .. 
traitor. . .turncoat .. .yet one of the greatest scientist of his time. Founder of the 
modern science of ballistics, his theories and work on early artillery were the basis 
of Napoleon's concept of highly mobile artillery units. Bur starting in 1806, 
Congreve's rockets with their greater tango and power almost replaced artillery . . . 
until it was found chat rifling the barrel of the big guns gave the needed distance 
and accuracy. Gradually the rocket took a back seat as a war weapon until it was 
revived during World War II. 

These early weapons contrast against today's intricate weapon systems, as the 
present products will compare with the even more complex needs of tomorrow. But 
at Bell Aircraft these complex needs are already well in the planning stage. Highly 
trained engineering teams are dealing not only with today's problems, but tomorrow's 
achievements. For the creative engineer seeking top assignments, Bell can offer 
opportunities leading to a high level of professional achievement — in an engineer- 
ing department with that young took. 


Integrators • Computors 
Accelerometers • Transmitters 
Receivers • Amplifiers 
Antennas 


Monoger, Engineering Personnel 



Buffalo 5, N. Y. 
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BUMBLEBEES CAN’T FLY! 


You’ve heard tlie old story! 

Bolir engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight — important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example; The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Loftirig, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 

Write us todayl Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located OD 
cool San Diego Bay. 
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What's in the wind for engineers? 


The answers (o subsonic and su|)ersonic problems that 
may be on your mind right now may very well be 
studied in this modern Engineering Department wind 
tunnel soon to be in operation at North American's 
Columbus Division. This is a major piece of new equip- 
ment for this continually expanding department, 
already one of the finest facilities for research and 
development in the industry. 

The tunnel will handle airflow studies from deck- 
landing speeds to Mach 4. With it, engineers will test a 
multitude of ideas and variables in the fields of Aero- 
dynamics. Thermodynamics and Dynamics. 

The Engineering Department has sixteen complete 
laboratories for creative engineers to test, study and 
evaluate their ideas. The individual and his ideas are 
important in this completely integrated, growing or- 
ganisation, which holds prime responsibility on all 


North American's aircraft projects for the Navy— from 
concept through flight. 

You can share the achievements and rewards that 
come from initiative backed by well-handled resources. 
This is a place where men who get results— get results ! 

OSSNINGS FOR GOOD MEN IN ALL THESE FIELDS; 

Aerodynamicists. Thermodynamicists. Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight Test 
Engineers. Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders, Power Plant Engineers, Re- 
search and Development Engineers. Weight Engineers. 

For your career’s sake, you should know the facts. 
Write: Mr. J. H. Papin, PerBonnel Manager, Dept. 
569AW, North American's Columbus Division, 
Columbus 16. Ohio. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, 
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THERE’S ACTION * 
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BUSINESS FLYING 


Business Fliers Form Corporation 
to Finanee Their Air Operations 


By Brmic I.uii'! 

Burbank, Calif.— High ty-fivc South- 
ern Ciilifomians have found a way to 
tahe advantage of private plane.s for 

own one. or at least nut imich more 
than one-tenth of one. 

They arc the Sky Roamers, a noii- 
jjrofit eori>orafioii organized in the be- 
lief that many busiiicssnicn interested 
in flying, but unable to justifv outriglit 
jMirchase of a plane, could benefit 
through coopctati^•c airplane owner- 

Starting out in 1946 with 10 incinbcrs 
and one training aircraft. Sk\ Ru, liners 
is one of the tew clubs that survived 
flic lean years after World War II, 
"hen business flying experienced a na- 
tionwide slump. 

It required a grait deal of selling at 
Ijcst to keep the chib active. In the 
lust four or fisc years the dub has 
been selling itsdf. Membership has 
risen to 85 and the club now operates 
tsvo Cessna 170s. five 172s and two 
180s from headquarters at the Lock- 
heed Air Tcmiinal- It has an annua! 
budget of S65.000, I. H. Brown, secre- 
tary-treasurer and eliarter member of 
Sky Roamers. said. 

Interest witbin the organization in 
hvin-cnginc planes has become so popu- 
lar the dub believes it will be necessary 
to add at least three of the larger 
executive airplanes some time after the 
first of the year. I'avorcd is the Piper 
Apache, on tiie ground its initial cost 
is the ininimuni in the twin engine class. 

Safer, Less Fatigue 

Members agree popularity of the Skv 
Roamers is a natural outgrowth of busi- 
ness decentralization. .Areas not fre- 
quently served by the airlines or diffi- 
eult to reach ])v car arc easily accessible 
when you tan fl\ a plane, rime savings, 
icduction of fatigue and strain, greater 
safety and ecoiioiny than driving a car, 
arc file usnai reasons businessmen give 
for joining the Sky Roamers. Ail admit 
an interest in flying for enjovnient. 

To quiilify for inenibership, appli- 
c.mts must be responsible, financially 
able to meet the obligations of the 
dub and possess or be able to procure 
all licenses, ccrtifie.ites or permits re- 
quited by the government to operate 
an .lirphmc. Each mcinljcr becomes a 
shareholder with a negotiable share of 


slock based on four cl.isscs of incnibcr- 

• (?lass I. V.iUied at S450, it is a pri- 
mary training membership. Heavy traf- 
fic at the Burbank airport discourages 
intensive |)riniarv training and the chib 
has been forced to turn away approxi- 
mately 50 prospects in the |xisl few 
months. Sky Roamers now arc [ilan- 
niiig for branch facilities at less con- 
gested ncarbv airports to handle this 
training. 

• Class II. Valued at S650. this cLissi- 
fication entitles members to fly aircraft 
of the 170/172 type. 

• Clas.s III. Valued at 51,000. mem- 
bers arc entitled to fly 170/172 and 
tSO/182 type aircraft. 


• Class 1\'. Xon-active [aendiiig acqui- 
sition of twill engine airplanes, class IV 
nicmhcrship will be valued at 55.5110 
and entitle holders to operate light 
twin engine equipment and all aircraft 
types covered by classes I, II and III. 

.A breakdown of dues and fly ing rates, 
covering costs of operating the dub. 
sliovv.s that to fly a Cessna 170 the rate 
is S6-50 an hour, dues 510 moiithlv; 
Cessna 172. rate 56.50. dues Sis; 
Cessna 180/182. rate 510, dues 520. 

If a class II member flics a 172 for 
a yearly total of 56 hours (ininimuin 
time dub members should flv. it would 
cost linn .1 little more lhaii 5400 to 
travel 4.500 miles or 10 cents a mile. 
This, of course, is reduced as mileage 
increases to vvlicrc the average Sky 
Roiiiner figures it costs him about 6l 

iui|)rcssivc— as much as 755f in sonic 

“Flexibility, safety and economy 


SKY ROAMERS — COST ANALYSIS 
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Another addition to the growing list of future 


aircraft that will rely on Bendix systems 


'^^PB"20 

AUTOMATIC FLIGHT CONTROL 
SYSTEMS SELECTED FOR 


In its new 707 Stratoliner and Intercontinental jet 
transports, Boeing offers an outstanding example of the 
high performance and luxury and comfort that will be 
available to airline passengers in the up-coming jet age. 

Bendix is proud to have been chosen by Boeing to 
supply its PB-20 automatic flight control systems for 
this “aircraft of tomorrow”.* 

'Initial dellverias of PB-20-equippe(i 707t will be to American 


the PB-20 >y>tem were for Lockheed Turboprop Electros, Lockheed 
li649A Constellations, Douglos C-133A USAF Turboprop Ironsports, 
and two of Canada’s latest military aircroft. 


The PB-20 is the culmination of a ten-year Bendix 
development program pinpointed at the design and 
production of a simplified automatic flight control 
system that would satisfy completely the vastly more 
complex needs of the new age of flight. 

.Application of transistors and magnetic amplifiers in 
the system has brought about the greater sureness that 
will be so essential tomorrow. .Another important 
advance in the PB-20 is its continuous self-adjustment 
over a wide range of airspeeds . . . thus making possible 
safe, smooth control whether the aircraft is cruising at 
upwards of ten miles a minute or landing at 100 mph. 


Ability to capture a radio navigation beam from any 
approach angle; building-block, or modular, system 
design for easier maintenance; miniaturiaation to save 
.space and weight; and super-sensitive air data sensor 
(measures to a sensitivity of ± one foot) able to maintain 
incredibly close control over any cruise profile — these 
are other features that make the PB-20 the most 
advanced, yet the simplest, most sensitive, most flexible 
automatic flight control system yet developed and in 
production today. 

Bendix experience in the design, development and 
production of fully automatic flight control systems may 


well be able to solve your specific needs, too. Our 
experts are ready to work with you at any time, eclipse- 
pioneer DIVISION, BENDIX AVIATION CORPORATION, 
TETER8OR0, NEW JERSEY. 



Mjm- 

Ploneor 
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Perkin-Elmer is a diversified, growing young compony, 
well known to both industry ond defense people. Why 
not send our personnel manager a resume of your quali- 
fications. And if you'd like, we'll send you o copy of 
"Perkin-Elmer ... its people, facilities, products." 


Engineering and Optical Division 

Perkin-Elmer 

Norwalk, Connecticut 


130 



iiiiikc membctsliip in tltc Sky Roamets 
mote attractitx than owning my own 
plane." c.vplains ferry L. Pettis, former 
United Air Lines pilot and assistant 
to the president. 

“Capital investment," Pettis said, 
"is at least one-tenth less and operating 
costs as much as 50% less than private 
ownership. Asailabilih- of the club's 
nine airplanes offers a verv flexible ar- 
rangement. When one ship is down 
for inspection, there are always others 
as-ailable. 

"In the many years 1 haie been with 
the Sky Reamers. I've ne\er had to sit 
out a roster. There mav haic been a 
time or two I've settled for a 170 when 
I wanted a ISO. but I usually plan a 
schedule a month iu advance and find 
very little difficulty getting a plane 
when needed." 

One member traveling the western 
half of the country who usually m.idc 
one call on his customers every tiiree 
nr four months when using a car said 
liavine tlie advantages of the Sky Ream- 
ers club afforded him an additional 
personal contact witlr his widclv scat- 
tered customers. 

^Volf|ang Rcithcrman of Walt Dis- 
ney Productions values the time sat’iiig 
factor. "When we release a picture we 
like to get various audience reactions 
immediatelv," he said. "Having a Sky 
Roamcr plane available often means 
making a matinee in San Francisco, an- 
othcr in Sacramento and an es’cning 
show in Salinas, all in one trip " he 
said. ' 

Shore Plane 

Another member cited the “share 
your plane" advantage. Normally he 
flics about 100 hours a vear whicli 
costs him about S794. But on long 
trips, friends or business associates 
share expenses so that it metages out 
to not much more than S300 a vear. 

Building contractor E, C. Vcttel 


considers it a means of adsertising his 
business. “More people svill know you 
through flying," he said. "On one 
construction job in Palm Springs re- 
cently, I m.ide over 27 round trips 
between Los Angeles and Palm Springs 
in 90 days. Using a plane in business 
still is nbs-el enough to attract atten- 
tion," 

Another member praised the safety 
record of the club. All airplanes arc 
eejuipped witli up-to-date instruments, 
aids to navigation, communications 
equipment and safety des-iccs. The 
sliips are in constant' use and alwavs 
under scrutiny of the pilot, a safety 


advantage os’ct a plane that may sit on 
tlic ground a couple of weeks or montlis 
in between tripis. 

7'hc club tries to maintain a balanced 
mcmbeisbip of business and recrea- 
tional flyers for maximum utilization 
of the airplanes. “We keep them flying 
over tlie weekends as well as during 
the w;eck,” Brown s.ays. Utilization of 
nine planes during the past nioiith was 
in excess of 675 hr. Club records 
show Sky Reamers liavc accumulated a 
total of 28.000 hr. of flying time, or 
as one Sky Roamcr put it, "as a group 
that means we've flown around tlie 
uorld HO times." 
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Simple Design Marks Spam’s First 
Jet Built By Willy Messersclimitt 


Madrid— Simple, '•traiflitforward de- 
sign marks construction of Spain's first 
jet airplane, tliu llispano HA-200 R1 
Saeta ^Arrow). a light tiviii-jct trainer 
dts'ciopcd by a German te-ani of design- 
ers licadcd bv W’illv Messersclimitt. 

It IS c.-cpceted that cxpcricnee giiincd 
from the IIA-200 ssill be applied to a 
later proje-ct, the II.V500 light fighter, 
now in the design studv stage. 

The Spanish gosernincnt has ]3laecd 
a contract for production tooling of the 
lI.A-200 trainer. Prof. Messersdnnitt 
also has retained license rights to build 
the plane in Gcmiany and the German 
designation of Mc-200 has been given 
the jet trainer. 

Twin-Jet Layout 


tank in tlie fonsard fuselage section for 
feeding the engines during brief inter- 
vals of imerted flight. I’'ucl boost 
puin|ss are m each main fuselage tank. 
■Ibe TI.\-200 has provision for auxiliary 
external tanks at tlic wingtips. 

Wing Morkup 

Wings are trapezoidal in planform. 
slightly swept. Con.struetion follows 
Messe'rschmitt |wst practice, l«ing built 
around "T" spars, tlie main si>ar and 
leading edge forming a torsion box. 
IIea\y skin Is employed to maintain 
laminai flow, howler-type flaps of 8.0^ 
ft. span arc fitted, .\ileron.s arc 6.1 ft. 
long. M ing airfoil section is derived 
from the N.AC.A 6s family with a 
rclathc fliitknc.ss of Is''; at the sving 


two-seater is the .side-bv-side nose phi 
ment of its two Fi’encli-huilt Turbo- 
mcea Marbore IIA turbojets of approxi- 
inatciv 900 lb. thrust c-acli behind an 
oral bifurcated inbakc. Engines arc 
indepeiidenth momitcd, have their 
exhausts existing tin either side of the 
cockpits and mounted. Exhaust gases 
exit through indisidual tailpipes on 
either side of the fuselage below the 

Pipes protruded on the |)rototype, 
but since base been made flush. 

h'usclagc is built in tbree main 
iisscinblies; no.se section containing 
engines, oil tanks, nose landing gear, 
niachiiic guns: a center section com- 
prising the cockpits, stmctiire for wing 
attachment and the main fuel tanks, 
and the rear portion carrying the tail. 

Fuel tank arrangement comprises 
two main tanks under the cuckpits and 
an additional tank in the leading edge 
of each wing, all cells being inter- 
connected. 'nicrc is a special fuel 


Hispano HA-200 Sarta 
Specifications 

Span J-t-i: ft. 

Length 29.09 ft. 

Height 9.-41 ft 

M'ing urea 18T-2 sq. ft. 

Asi>ect rabo 6.22 

Max. speed <se-a level) 397.-I mpli. 

Max. speed (19.680 ft) -409.8 mpli. 

Max. dive speed 565 iiipli. 

laiiiding speed 77,6 mpli. 

Takeoff distance (over 50 ft). .1.836.8 ft. 
Lauding distance (over 50 ft). .2,361 ft 

Cross vveight (gumierv)® 5,830 lb. 

Empty weight (gunnery)' 3,608 1b. 

Gross weight (boiiibhig)" 6,270 1b. 

Gross weight (guniierv)" 6,710 lb. 

Gross weight (boiiibhig)" . . . .7.150 lb. 

■Minus tip tanks. °* With tip tanks. 


Design feature of the ll.A-200 tandem root to I s'"? thickness at the tips. Wing 


incidence is four degrees at the rcMits. 
decreasing progressively to one degree 
at tile tips, Dilicdial is 3 deg. 50 min. 

Tail section is of cruciform layout, 
comprising a trajiczoidal vcrtie.ii flu 
built of twin spars made from folded 
dural plates, k'ariabic incidence tail- 


plane is controlled by an clectric- 
livdraulic system. 

Ltinding gear is Hispano .Aviaciou’s 
own design and is composed of single 
legs with hvdranlic sliock absorbers. 
Main legs are fitted to the rc.ir face 
of the main spar. A\’licols are fitted 
with l(iw-|3tessiirc tiros- 

Radio comprises one VHF set and a 
radio-eoinpass. both having controls 
and indicators in each cockpit. Stand- 
ard blind flight instniinent panels arc 
fitted. Pressurization equipment will be 
installed in prodnetioii models; the 
prutovpc is minus this equipment. 

'I’o' meet Spanish .-kit luitcc spoci- 
ficatiuns. the lI.A-200 will he able to 
inmiiit two 12.7 mm. macbiiie guns 
located above the jet engines, four 
Oerlikon rocket hiimehcrs for 24-lb- 
missilcs and four bomb racks for carrv- 
ing 110-ponntlcrs. A reflector gimsigfit 
will be mounted in front cockpit. 

•As a result of initial flights this 
spring, the following changes 


dihedral was increased, dorsal fin a 
was enlarged and the vertical fin w 
made taller. Rudder chord was c 
creased. A second prototype 
scheduled to start flight tests this ye 
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Forecast: security — Northrop's dramatic development of long- 

range, all-weather interceptor aircraft is an important factor in our country’s program 
for protection in the air. As a pioneer in this and other fields. Northrop has initiated 
many achievements that contribute to national safety. These accomplishments include 
the Northrop Scorpion F-89 interceptors now stationed at the U.S. Air Force’s most 
strategic bases, ready to rise and destroy hostile aircraft under “impossible" weather 
conditions. Also included are Radioplane Company's versatile drones and missiles, and 
Northrop’s unmanned Snark SM-62 intercontinental A-bomb carriers. New weapon 
systems of tomorrow are now being developed by Northrop engineers and scientists. 
Economical output and prompt delivery are assured by Northrop's balanced produc- 
tion force which capably matches the company’s years-ahead vision and planning. 


NORTHROP 


Pioneers in All Weather and Pilotless Flight 





World’s largest Turbo Transporter 
Pours Out Its Power Through SPECO Transmissions 

This mammoth turbine-powered helicopter of "1001” uses is the 
Vertol YH-16A. The production version will be able to carry up to 
12 tons and can whirl into action without warm-up to achieve an 
air speed of over 150 mph. Transferring the output of its turbine 
into a smooth, steady flow of propelling power is the job of the 
forward and aft transmissions produced by SPECO, the Steel 
Products Engineering Division of Kelsey-Hayes. 

The manufacture and assembly of gears and gear assemblies which 
insure dependable, maintenance-free performance such as required 
in the Vertol YH-16A is a Speco specialty, one of 40 years standing 
in service to the aviation industry. 


TEN PLANTS / Detroit and Jackson. Michigan', McKeesport, Pa.; Los Angeies, Calif,; Windsor. Ontario, Canada s Davenport 
{French & Hechl Farm Implement and Whed Division) . Springfield. Ohio {SPECO Aviation, Electronics and Machine Tool Di 
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Learstar Mk. 2 Improves Over Mk. 1 


By Ricliard Swcciiey 

Santa Monica. Calif.-Protohpc 
Lciirstar Mk. 2 business transport, a 
Lockheed Lodestar consersion provid- 
ing major performance gains witliout 
disturbing the customer's original in- 
terior, instrumcnt.itioii and equipment, 
has been delivered to Plsmoutli Oil 
Co., Sinton, Tex. Plymouth's new 
Learstar Mk. 2 incorporates the ma- 
jority of Learstar Mk. 1 aerodynamic 
improvcincuts at upproximatch 60% 
of the cost of conversion to the Mk. 1 
configuration. Conversion of a Lode- 
star to Learstar Mk. 2 costs approxi- 
inatclv S17S,000. The customer re- 
ceived his airplane from Lear .\ircraft 
Engineering Division shops near here 
90 days after turning it in for rework. 
Plvinouth's business transport cruises 
at wer 290 mph. TAS at 10,000 ft. 
using 840 hp./enginc, and oset 270 
mph. TAS at tire same altitude draw- 
ing 700 hp./enginc. 

Basis of the Mk. 2 conversion ate 
clianges in tlic outboard wing panels, 
power packages, nose, empennage, and 
intermarriage of the Lodestar power- 
plant controls, hydraulic, fuel, oil, anti- 
ice and electrical systems with those 
of the Learstar. 

Pending complete data reduction for 
confonnance with CAR Part 4B re- 
quirements for its transport category 
type certificate, the delivered Mk. 2 
conversion belonging to Plymouth Oil 
is limited to 19,500 lb. gross weight. 
Completion of data reduction in the 
single-engine climb ]3crformance re- 
gime will yield certification for an all- 
up gross weight of 22.500 lb,, 1,500 
lb. less tlian tlic Mk. 1 Learstar con- 
\crsion. Lear is guaranteeing the 
22.500 lb- gross weight figure to all 
Mk- 2 puttliasers, including Warren 
Oil Co., Tulsa, Okla., which has oi- 




MK. 2 CUTAWAY showing cabin iiitetiur. Nacelles bas-e new cowling, engiuc mounts. 



NACELLE AREA (left) with precision jig attached for bixilding up Lc-jrstar nacelle. Basic nacelle stnicturc lias been completed and 
Learstar fire wall mounted (center), NaccUc with engine moisnt, stainless steel engine diaphiam installed (right). 
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Systems 

Career: 



a 

laboratory 

for 

learning 


. . , ail exciting aiiJ riiii’arJiii^ 
eoKcr await! the E.E. or Pliysia 

^^raditau; who johts this highly 
resjKCli-d Enghinrhiy team. 


As a Field Engineer at Hughes, through 
training and assignment you will become 
familiar with the entire systems involved, 
inckidiiig the most advanced electronic 
computers. With this knowledge you 
will ne ideally situated to broaden yout 
experience and learning for future appli- 
catiesn in cither the military or commer- 
cial field. 

The national respect which Hughes 
commands in the field of advanced elec- 
tronics is in no small parr due to the 
technical support provided by the Field 
Engincccs. Other coutributots to the suc- 


cess of tlic Field Service and Support 
Division arc the Technical Manuals 
Engineer, Training School Engineers, 
Technical Liaison Engineers, and Field 
Modification Engineers- 
This Hughes activity is a liigUiy trained 
organiz.itiisn of expert engineers, giving 
support to the armed services and air- 
frame manufacturers using the company’s 
equipment. Locations arc ui Soudiern 
California, continental U.S., overseas. 
We invite yon to join this team. For 
further information write us at the 
address below. 

[ hughes] 

I 1 


Field Engineers include; 

Traiiiuig at full salary for 3 
moiulis before assigmticiit. 

Generous moving and travel 
allowance between present loca- 
tion and Southern California 
(Culver City). 

Additional compensation plus 
tomplelc travel and mosnng on 
assisjnmcno away from Culver 
City. 

(deal living conditions in the un- 
surpassed climate of Soucitern 
California. 

Reimbursement for after-hours 
courses at UCLA, USC, or other 
local universities. 

Employee group and health in- 
surance paid by company, retire- 
ment plan, sick leave, and paid 
vacations. 


Scienlific Staff Relations 

XESEABCH AND DEVELOPMENT LAaOBATORIES 



Flush antennas: a creative challenge for Boeing engineers 


The translucent “svindow" slightly above 
and to the right of the man’s head is a 
plastic and glass fiber insulator svhich 
electrically isolates the fin tip from the 
rest of tlic airplane’s structure. This pet- 
rnits the tip to be used as an antenna— one 
of more than 50 on the Boeing D-52. 
Many of these antennas take structural 
loads, and they must function perfectly 
through extremities of stress, t’ihtation 
and temperature change. 

In this and other flush antenna projects 
for aiqtlancs and guided missiles, inc- 
chanical and civil engineers investigate 
new materials and tvays of using them, 
and devise structures and comi»nents to 
withstand the extreme conditions of high- 
speed flight. Electrical engineers and 
avionics specialists develop antennas 
whose electrical properties remain con- 
stant in unfriendly physical environ- 
ments. Aeronautical engineers make 
certain that these antennas preserve the 
aerodynamic integrity of the aircraft. 


Flush antennas tvill become increas- 
ingly important as planes and missiles 
enter the hypersonic region. They are 
just one e.xamplc of how, at Boeing, en- 
gineers find challenging and creative 
work, and a chance to be leaders in the 
grovs th of the engineering art. Because of 
Boeing's steady expansion, the number 
of engineers employed by the firm has 
actually cjuadrujilcd during the past ten 
years. And more engineers are needed 
for research, design and production on 
the B-52, the 707 jet transport, the KC- 
1J5 jet tanker, the BOM.\RC l.M-99 
pilotless interceptor, and on other proj- 
ects rt'hich cannot yet be announced. 

Engineers w ho join Boeing will find, 
in small and tightly knit [rrojcct teams, 
individual recognition and op|xirtunity 
for professional growth. They will be 
able to pursue advanced studies with 
all tuition costs paid by the company, 
and participate in a liberal retirement 
plan. There may be an opportunity for 


yon to work with outstanding men 
in many fields at Boeing- Why not find 




SEATTLE, WASHINQTON WICHITA, KANSAS 
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dcred tlie second Mk. 2 conversion. 

Ill cerhficiiting the Mk. 2 airplane, 
CAA accepted the flight characteristics 
of tlic Mk. 1 aircraft, and demanded 
a minimum in pcrfoniiance flight test- 
ing due to th» differences in power- 

T7ic Mk. 1 has 1.-425 hp. avail- 
able for takeoff, and is rated at 1.27v 
METO posver. The Mk. 2 has 1.^25 
hp. available for takeoff and a METO 
[xivvcr rating of 1,200 hp. 

llic Mk. 2 carries less fuel than the 
Mk. 1 and is lighter. The Mk. 2 gross 
weight is 24,000 lb., has slightly smaller 
iwyload. and slighth- less range (see 
table) vet is substantially above the 
lodestar in equivalent pcrffirmanee 


Variations in rework ncccssarv for 
Lodestar conversion to Learstar Mk. 2 
include the landing gear, with a fair 
percentage of Lodestars now in execu- 
tive operation incorporating a Lear kit 
changing the wheels to a Conv nir tvpc 
and brakes to single-spot in place of 
the old multiple disk brakes. 

Another provision to be made for 
Mk. 2 conversions is an outer wing 
iMiicl exchange system, wherein old 
Lodestar wings are exchanged for a set 
of panels already mndified to I.carsfar 
airfoil and integral tankage spccific.i- 
tions, providing the old set can be 
modified to the Learstar spec. The 
system will help reduce the airpUm 


ii-tin 


■ for ( 


Presently, 


a door-to-door time of 90 davs .... 
I.odestar to Learstar Mk. 2 conversion 
time is quoted in all contracts. .Al- 
though the Plymouth Oil plane had 
its own miter panels reworked, if still 
was just 90 days down in the rework 

.Actual changes Learstar Mk. 2 con- 
version include; 

• Outer svings. New structure and air- 
foil forward of spar; new high-speed, 
liigli-prcssnre de-icers with Rendix 
Eclipse-Pioneer control svstem; fibrous- 
glass vvingtips and new navigation 
lights; Safeflieht stall warning svstem; 
fuel, oil. mechanical and electrical sys- 
tem rework. 

• Nacelles. New cowling, engine 
mounts and Dynafocals for anv model 
Wright R1S20 engine (recommended 
for this conversion arc the RI820-56A 
or -72A); new stainless steel dishpan. 
exhaust stacks and trough, and firewall; 
new cowl flap, oil coolers and carbu- 
retor heater systems: accessory cowlings, 
nacelle structure and fairings; wliccl- 
wcll doors and mcdianisms; new wheels 
and brakes (where needed); new fire 
dctectiun and extinguishing system and 
firewall shutoff valves: auto-fcathcring 
system; rework of fuel, oil. hvdnmiic 
and mechanical systems. 

• Nose section. New nose cone with 
hnriamital pitot masts and flnsh- 
iiiounted taxi lights; Janitrol 100,000 


LODESTAR-LEARSTAR COMPARISON* 



LEARSTAR MK. 2 

Sample Cruising Speeds (TAS o> 10.000 ft.): 

Maximum recommended cruise, 840 hp. eng. (70% METO power) . . 290 mpn. 


Normal cruise, 700 hp. eng. (S8Vs% METO power) 272 mph. 

Long-range cruise, 540 hp. eng. (45% METO power) 240 mph. 

Climb Rotes (sao level): 

Two-engine, en route 1 ,250 fpm. 

One-engine, en route 400 fpm. 


Btn. licatcr installed in No. 1 baggage 
compartment. Optional at extra cost 
arc Lear radome and installation of 

• Empennage, Angle of incidence 
ehaiiEcd; structural beefup; retractable 
tailwficcl. fibroiiF-glpss tail cone and 
saddle fairing; rudder and elevator 
spring tabs: fibrous-glass stabilixer tips; 
electrical and mcchanica! systems re- 
work. 

e Antennas. Omni whiskers on verti- 
cal fin; flush-mounted glide path; flnsh- 
mouutcd marker beacon; .ADF loops 
under saddle or flush-mounted Bendix; 
ADF sensing, whips under belly or for- 
ward of windshield— Lear broadband 
under belly or through the saddle: re- 
work existing r.idiii configuration to 
Mk. 2 specifications. 

• Flaps. Remove bat wings and ex'- 
Icnial flap tr.icks; extension and 
feathering of flap and wing trailing 
edges. 

Lear .says negotiations have been in 
progress for some time with a number 
of companies regarding the Mk. 2 con- 
vcrsiim. Several more firm contracts 
arc exijcctcd when C.A.A issues the tvpc 
certificate, due about the middle of 
September. ITic Plymouth Oil airplane 
is operating temporarily under ,i sup- 
plemental type certificate. 

Currently there arc 16 Mk. 1 Lear- 
stars and one Mk. 2 in operation. 



LEARSTAR nose cone with pitot masts, liell 
mouth for admitting ventilating air. 



CLOSEUP of port Hap bay showing details 
of shortened Hap tracks. 
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The "bogeys” never had it so bad. Successful infiltration of our skies by 
their manned aircraft is slimming away to the point of no return — thanks 
to Navy F4D Skyray fleet interceptors. 

The sleek, supersonic Skyray has a new stinger — Westinghouae Aero 13 
armament control system. Aero 13 employs search-track radar to find the 
target, The computer calculates the best attack course and firing informa- 
tion. The rest is wreckage! Weather and moonless night make no difference. 
The "bogeys” can run, but they can’t hide. 

The Aero 13 armament control system is another example of Westinghouse 
creative engineering to solve today's problems— and tomorrow's applications, 
as well. Information and engineering assistance in specific fields of airborne 
electronic systems are available to you from Westinghouse Electric 
Corporation, Air Arm Division, Friendship International Airport, 
Baltimore 27, Maryland. j-siou 

THE AIR ARM SYSTEMS EAMILY 
Fighter Armameut Bomber Defense Flight Control 
Missile Guidance Special Purpose SystemsComponents 


COl£A THE PfiESIDENTIM. CAMPPJSN ON CBS TV AND MDIOI 


Unique barrel-type 
perfectly in the nose ol 
Overhead slide-rail m 
vides easy pull-out fo: 
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BE A CRT ENGINEER! 

Liberal pension and profil-sliatiiig plans, 
iiueresliag work, plenty orudvancemcnl op- 
portunity. Tclt us yourquuUhcalions today. 


Hardest-working component of the Lockheed F-104 
landing gear is its compact liquid spring, engineered and 
built by Cleveland Pneumatic. 

CPT Liquid Springs provide high load absorption 
within the niiniinum space available on this razor-wing 
aircraft. Over 70,000 test cycles proved the reliability of 
the liquid S|)ring jrrinciple. 

Wheiheryour aircraft designs permit use of conventional 
AerOL* shock-absorbing struts or whether razor-thin wings 
create space problems. CPT will design and build landing 
gear to handle the job dependably. WeVe been solving 
landing-gear problems for over 30 years. Our modern 
350.000-square-fool plant is equipped to produce CPT 
Aerols or Liquid Springs to fit your production schedule. 


WORLD'S FASTEST FIGHTER LANDS ON 


COMPACT CPT 
LIQUID SPRING 


CLEVELAND PNEUMATIC TOOL COMPANY 

37fil Cast 77th Street « Cleveland 5. Ohio 
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IJglitpl.iDe Autopilot 
Makes Debut in Fall 

A new lig!ihvci|ht three-axis auto- 
])ilgt for liglit business and personal 

e ’ancs will reach dealer’s shelves this 
11 and is scheduled to go into quan- 
tity production eatly next year. W'cigli- 
ing 8.5 lb., the equipment operates on 
pneumatic principles, uses no motors 
or electronic tubes (A^^' J.in- 25, p. 67), 
One of the features of the autopilot 
is n heading lock. The equipment has 
been undergoing desolopmcnt for three 
years and has Irccn flying on Beech 
Bonanzas for tsvo years. It will be 
dcincinstr.ited for the first time publich 
m September. 

Builder is Tactair, Inc., a division of 
Aircraft Products Co.. BridgC|)ort. Pa., 
sshieli inaiinf.icturcs inilitaiv aircraft 
Iis'dr.iulic and pneumatic equipment. 
'Ihc unit was designed bj’ William 
llarcum. a former S|)erry engineer. 
I'actair ha.s named R. B. (Buck) 
Springer sales manager for its autopilot. 

Fiat Will Build 
Light Aniphibian.s 

P'otit prototypes of the four-place 
Nardi F.N. 553 pusher utilitv am- 
phibian will be ljuilt bv Fiat to speed 
dc\clopnicnt of tlic project. Tlie planes 
«il! undergo acceptance trials to pass 
Registro Acronautico Ic.iliano and U. S. 
Civil Aeronautics Administration tvpe 
certifirafe requirements. 

Nardi plans a demonstration tour of 
the l''.N. 535 in the Western Ilani- 
sphere this year, including extensive 
toveraje of the U. S. (.AW July 30. p. 
92). Tlic Nardi is postered bs- a 240- 
Up. Continental 0470-11 engine turning 
a con.stant-spccd Hartzell propeller. It 
has a gross weight of 2,970 lb., weighs 
I.S4S Tb. empty. Top speed is approxi- 
mately 180 mph- and inaxiimnn range 
is about 870 mi. 


PRIVATE LINES 


Qualified aircraft and engine me- 
chanics can apply for Civil Aeronautics 
.Administration's new .Aircraft Inspec- 
tion authorization, granting them ad- 
ditional authoritv to conduct and ap- 
proic periodic and progressive airframe 
and powcrplaiit inspections and to ap- 

r rove major repairs and alterations, 
nstructions for applying for new au- 
tliorization are in Civil .Aeronautics 
Manual 24 obtainable from Govem- 
nicnt Printing Office, W'ashington 25, 


Lear, Inc., program of developing a 
nationwide network of approximatelv 
100 factory and CAA-certified dis- 



Italians Produce Fast LighLplane 

This two-place sidc-hi-sirlc Partenavia P.55 Tnniado ligbtplaiic has a top speed of approxi- 
mately 155 mph. Powctplant is a 140-hp, l.ycnniing 0290-D2 and a fixed-pitch propeller is 
used. Constnietiun is all-wood. Oross weight is a|)pToxiinatch 1,475 lb., weight empty 
about 970 lb. Fxhaust aiigmcntoi system is fitted to engine to aid powcrplant cooling. 
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craft, but its character gradually 
changed with the advent of jets. 

Today’a supersonic speeds have 
ruled out clc^ course racing. A 


1946, with the winning 
cording 216 miles an hot 
Now. ten years later 
Voughfs Crusader — fi 
ever entered in the eve 
Navy — nearly doubled 1 


Chance 

« Jilane 


F8U-1 Streaks over Thompson Trophy course at 

1015.428 mph! 

A standard production model Chance Vought F8U-I Crusader — 
averaging a blazing 1,015.428 miles an hour — has set a U. S. speed record 
and captured the coveted Thompson Trophy for the Navy in that service's 
first entry in this historic aviation event. 

The former official record, set last year, was 822 miles an hour. 

Commander Duke Windsor, USN, crack Navy test pilot, streaked over 
California's Mojave Desert at an altitude of 40,000 feel in setting the 
record. He made two runs over a precisely measured 15.1 kilometer 
(9,3 miles) course, trailing a sonic boom across the desert in his wake, 

Significantly, the triumph was achieved with a stock, combat fighter, 
identical with Crusaders soon to be delivered to the U. S. Flew. It carried a 
full complement of cannon, and baJiasi equal to a full ammunition load. 

The Crusader's U. S. record — first to lop 1.000 miles an hour — 
marked the third time Chance Vought-designed aircraft have captured the 
Thompson Trophy. Commander Cook Cleland. USNR. flying as a civilian, 
piloted Corsair fighters to new records in 1947 and 1949. 


iRCRAFT Sll 


:e 1917 


tributor radio, .uitopilut iiiid luuigiitkm 
equipment scrsicc centers is well under- 
way witli about one qtiartcr of its rc|). 
resentatives' iiistaifations approsed. 

Mctat wing conversion fur Kreoupe 
Model 41 T dfsclopcd b\ Skyctaft De- 
sign, Liinghnrnc. I’n., is approsed bt 
Civil .\crtmiUttics .Administration un- 
der supplemcntaty hpc certificate 
S.M-4. Ihc fitni has converted tnore 
than fiO sets of Krcotipe wings thus far, 
c.vpccts to double present output of 
two sets wecklv soon. 

Bendix Polar Path compass will be 
used by a Intircliild .Aerial Surs ets con- 


verted Beech .’.i- l. uiiicii will du a 
iiiagnctoineter survev over approxi- 
mately 10.000 mi. of uncharted south 
Peru jungle searcliiiig for oil deposits. 

Transistorized sjscakei amplifier. 
Model CA-3. provides 7.5 watt outijut, 
25-db. gain. Measuring 24-in. vviclc X 
2J-in. high x 5i-in. long, the unit weighs 
I lb. 9 Oi. It is the first of a line of 
transistorized aircraft electronics equip- 
ment being dcveloprxl by I'lite-Tronics, 
Inc., Burbank. Calif, 

Lang Aircraft Supplies, Omaha, Neb.. 
IS new factor) distributor and service 
station for Lear, Inc. 



Preview of Civil Cessna Helicopter 

Interior of civil version of Cessna CIM.\ helicopter, soon to go into production, is prc. 
viewed in tliis diessed-up prototype. Initial delivctics of the tour-place commctciol model 
will be made In 1958 soon after Cil-h are provided to the U. S. Army, which has ordered 
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ENGINEERS 

1 1o 3 YEARS EXPERIENCE 


Bill needs young men with ideas 
NOW to join his hard-hitting 
m of aerial fueling specialists 

on‘aeLpe!lVBin™d“Tte 

Magothy River 


Flight 

Refueling, 

Inc. 
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MAKE NO MISTAKE . . , Avtotion's biggesi n«ws loday con* 
iicfc of Iho lotesi scienTific ond engineering developmenTs 
which moke possibie tomorrow's oircroft. The prime source 
for this vital information is AVIATION WEEK . . . preferred 
by oviotlon's engineering-monogement men because . « . 
Working to fulfill their "need to know" ore 23 fulUtime edi- 

ing the technicol knowledge ond industry experience 
needed, they ferret out, onolyze ond report in detoil avio* 
tion's significont technical developments when they hoppen. 
Competitive odvontoge in this fost*paced industry de* 


pends on when the lotest is learned. AVIATION WEEK'S 
fastest publishing schedule in the industry guarontees its 
reoders this advantage. 

AVIATION WEEK'S high-interest engineering-management 
readership (Contact your local AVIATION WEEK representa- 
tive who would like very much to expond on this point) has 
led to overwhelming advertiser acceptonce . . . AVIATION 
WEEK carried 4,2?E pages of odvertising in 1955, more 
thon the combined total of the three next highest ranking 
aviation business publicotions and another record is already 
in the making for 1956, 


iVIATION 
^ WEEK 

I G th Vf -HIU PU BUCATIOH 




5^f!:.OYMENTL.„ 

OPPORTUNITIES 

S — ^ ^ UNpISP^YED 






TEST ENGINEERS 

DO you LIKE YOUR 
£A/V/RONM£Nr? 


OUR 

ENVIRONMENTAL 

LABORATORY 


VIBRATION TBSTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE -ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


VTO L. 

AERONAUTICAL ENGINEERS 

AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 


DOAK AIRCRAFT CO.. INC. 
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and how about your tomorrow? 


You're a creative engineer, Today you are practicing your profes- 
sional specialty in one of the many phases of modern aviation. 
Because you have faith in your ideas and your ability to make them 
work, you welcome the challenge of helping transform them into 
realities that will pay off. 

But possibly you find that, all too often, the burden of non- 
professiona] tasks consumes a great part of your creative time. 
Perhaps you seek a place where you can contribute your technical 
abilities to vital aviation problems— a place where you can see your 
ideas really put to work, 

WelL this may be the opportunity you have been waiting for. 
Because of our continued growth and increased diversification, we 
must expand our creative engineering staffs at both Akron, Ohio, 
and Litchfield Park, Arizona, Here at Goodyear Aircraft, you will 
find unlimited opportunity for professional development in nearly 
every phase of aviation. Here you will find the stimulation of crea. 
live challenge and the satisfaction of realistic accomplishment, 

As a Goodyear Aircraft engineer you wilt come to know that here 
your every idea has a chance. And, to help you prove them, you 
will have at your disposal the most modern facilities available, 
including one of the largest computer laboratories in the world. 
For we have long known that the freedom of creative thought and 
expression enjoyed by our engineers is a major factor in maintain- 
ing the position of Goodyear Aircraft among the leaders in aviation. 
You will find salaries and benefits liberal, And as an example of our 
vital interest in technology, a company-paid tuition program lead- 
ing to advanced degrees has been established at nearby colleges. 

For further information on your career opportunities at Goodyear 
Aircraft, write: Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron IS, Ohio. 

They're doing big things at 


GOOD/fEAR AIRCRAFT 
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EMPLOYMENT OPPORTUNITIES 



ENGINEERS, SCIENTISTS, DESIGNERS 

Oufstond/ng Opporfunifies Available 



Mechanical Division of General Mills, Inc., 



s£“e::: coNTiNiHm 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 

Steady expansion of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an in- 
creasing demond for qualified engineering personnel. Liberal 
salary benefits end a wide range of project octivities on ell 
phases of reciprocating and turbine engine development ore yours 
when you join the Continental staff. ... If you hold e degree in 
engineering, physics or mathematics, contact CAE et the address 
below and investigate the opportunities that can be yours, 


ADDRESS: "Sdarieci Personnel” 
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ENGINEERS ^ 



-A.VIONICS - MISSILE GUIDANCE 
-lET ENGINE FUEL CONTROLS - COMPUTERS 
- COMMUNICATION EQUIPMENT- CIVIL DEFENSE 
AVIATION-AUTOMOTIVE ELECTRONIC PRODUCTS 
all offer you peraonally,opportunitic8 tLat demand 


urbon Milwaukee) is onotkc 
in GM's Electrenics Divi 


For a confidenliol opinion o> 
con fit SEST in our Chollonei 



investigation. To arrange personal, confidential 
interview in your territory, write today to 
Mr. Jolm F. Heffinger, 

Supervisor of Salaried Personnel. 

AC THE ELECTRONICS DIVISION 

General Motors Corporation 
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STRUCTURAL engineers 



I ENGINEERS-SALES 






,'SVr,v.'4S 



P. 0. Naw YgrkM, N. Y. 

KSr':as=M!Vs;s?s 




Design and 
Development 
Engineers 



SHiiiSS 


Honeywell 



EMPLOYMENT OPPORTUNITIES 



Brilliant career opportunities for . . . 

• EXPERIENCED COMPUTER ENGINEERS 
• LOGICAL DESIGNERS 
TRA.NSISTER APPLICATIONS ENGINEERS 

. COMPUTER CIRCUIT ENGINEERS 
* DESIGNERS ELECTRO MECHANICAL DEVICES 
. ELECTRONIC PACKAGING ENGINEERS 

YOU are URGENTLY NEEDED al once to work on the General 
Electric Team jor tAe ERAIA Program. 

Technical Assignments available in Palo Alto, California and Syra- 
cuse. New York. 


ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION 
. . .'solvss entire bookkeeplnt prolriein frwn time check Is entered 
until monthly statement Is Issued. 

. . . originally CMcelved by Bank of America and developed to the 
bank's spedMnh^ Stanford Research InsUtute. 

. . . refinenient to continue through jidnl effort of General Electric 
and Stanford Research Institute. 


ERMA 
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EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 

REGIONAL SALES MANAGERS 

• Executive managemeot experience necessary in initiat- 
ing and administering sales programs. 

• Experience in supervising and directing a sales 
organization, 

• Aircraft Background desired. 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 

PARTS MERCHANDISING MANAGER 

■ Must develop and administer a spore parts merchan- 
dising program. 

■ Must aid dealers in setting up and operating parts 
departments. 




ENGINEERS 



tTec"’' 



INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 





. . . how to select an advanced aircraft assignment 
that utilizes an individual engineer's 
professional know-how and creative talents 
to the best advantage of the man and the company 


REPUBLIC KNOWS HOW 
TO FIT AN ENGINEER 
WITH AN OPPORTUNITY 




POSITIONS OPEN AT ALL LEVELS IN; 

Aerodynamics • Systems • Propulsion • Operations Research • Dynamics 

• Stress • Controls • Electronics • Staff Engineering • Electromechanics • 
Flight Test • Research ■ Thermodynamics • Flutter & Vibrations ■ Weights 

• Weapons Systems Analysis • Servo • Airframe & Mechanical Design • 
Analog Computers • Antennae • Controls Systems • Instrumentation 


An important adjunct to a Republic Job is life on Long Island, fabulous playground of the East Coast 


AIRCRAFT: 

Engineering Pertonnel Manager 
Mr. D. G. Reid 
Farmbigdalc, Long Island, N. Y. 


MISSILES: 

Adiiiiitisf rofiVe Engineer 
Mr. R. R. Reissig 
Hieksville, Long Island, N. Y, 
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EMPLOYMENT OPPORTliNtTIES 


AVION 

1 . ^ DIVISION 

ACF Industries, Inc. 

Continues it's policy of 
Dynamic Leadership 
in Electronic Development 

. . . DESIGN 
...MECHANICAL 

GAA^ 

INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 

Cballeneini Roeacch & 
Dcvalopneal Paiitioni Fgr: 

ELECTRONIC ENGINEERS 

^^uition-Paid Educational Plan 

SilPi 



Tap Par DIam • Tra.al Allow.aca, 

iii-ninpr£rac«u"g 

Coll or wri'fe; 



AVION [ 

)iyisioN 




DIGITAL 

FLUHER and 

tlonln'chV’fi'eid'of monufacru^^^ and GM’s 
LonK-»andinK policy of dcccmralizaiion 
creates individual opportunity and recogni- 
tion for each Engineer hired. 

ENGINEERS 

VIBRATION 



GROUP ENGINEER 





VSIrEl'Z. 











jtnMJt 








TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 



fulltesumeio: H. T. BROOKS, ENGINEERING PERSONNEL DEPT. 1 31 



^ A DIVISION OF OENERAL DYNAMICS CORPORATION 


3302 PACIFtC HIGHWAY • 


AVIATION 


SAN DIEGO, CALIFORNIA 





Take command 

of your future mmm m 

FLY AS A CO-PILOT WITH T WtA 


STANLEY AVIA' 


ORATION 




STRESS ANALYST 


ENJOY COLORADO'S IDEAL CLIMATE, BEAUTIFUL SCENERY 
AND UNLIMITED RECREATIONAL FACILITIES 

Send resume to: 

2500 Dallas Street, Denver, Colorado 
Personnel Department 
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EMPLOYMENT OPPORTUNITIES 



P H I L C O 




• • 

AERODYNAMIC DESIGN 
THERMODYNAMIC DESIGN 
EXPERIMENTAL ANALYSIS 
ADVANCED ENGINE DESIGN 

o\YGE^ Emm 



Class. Adv. Div. P. 0. Box 

12, New York 36, N. Y. 

PURITAN COMPRESSED GAS CORP. 





AERODYNAMICISTS 

DYNAMICISTS 

SPECIAL 

SERVICES 

Flight Project 


TO THE 

AVIATION INDUSTRY 

liliiiiii 


OVERHAUL & 

The Jr.1. r,..,ulrc. . .trxrw ,n nl.y..c. 




DCLL CerpLetion 

Remmert- 


SSSSls" 

SI. Louis Florida Toledo 

AHO lOAHO r*tLS, lOAHO 





Lodestor DC 3 Beech 

GENERAL ^ ELECTRJC 


PARTS & SUPPLIES 

■mms:: 


NAVC0,.|ss. 

“ K>1 LOBesT^AR** BESCH " 


^SSmm 

jCONNECy 

BENDIX CANNON IPC WINCHESTER 

HAROLD H. POWELL CO. 


AVIATION 







BUSINESS PLANE SERVICE 

Whatever your requirement — 
You’ll find it at Ohio Aviation. 


The MTKT and flNtST 
’'7^‘7’to/i^eatM" 


Keeping a plane In eervlce is something 
like mointaining your heollh-ll occa- 
sionally requires the services o( a special- 
ist. Here ot Ohio Aviation services such os 






consistently. See us on your next service 
requirement. Coll Vondolia 4-4646. 


THE OHIO 
AVIATION CO. 

Deyleis Municipal Airport, 
Vandalia, Ohio 
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SEARCHLIGHT SECTION 


^'“XijrjnotixrG, Xxtc. 


“AIRCRAFT” 

ENSINEERINO REPAIRS 

MAINtENANCE OVERHAULS 

“RADIO • RADAR ■ AUTO PILOTS • INSTRUMENTS ’’ 


MOOIPICATIONS 


“APPROVED REPAIR STATION" 




INSPECTION S-11 


MINNESOTA AIRMOTIVE, INC. 

Ihamberloln Field • MINNEAPOLIS, MINN. • Phone: PArkwny 9-8388 



"Take a Heading for Reading" 

If (he BEST MAINTfNANCf • OViKMAUL • MODIFICATION • INSTALLATION 
READINS AVIATION SERVICE, INC. 


HELICOPTERS 

HILLER 

UH-12 

Available For 
LEASE PURCHASE, 
SALE OR TRADE 


FOR SALE LOCKHEED L-10 



>' TRADI 


TRADE-AYER COMPANY 


AIRPLANES WANTED 


WANTED 

CONVAIR 240 or 340 



FRIENDSHII^ 


TO WASHINGTON-BALTIMORE I 


4N.MARYLAN 


CAA certified I 
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LETTERS 





A DEPENDABLE 
SOURCE 

FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 

BENDix Products Division iias long specialized 
in FUEL METERING, ENGINE CON TROL SYSTF-MS and 
LANDING GEAR. 

SERVING ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY tO the 

benefit of any one project. 






The Voodoo takes shape on McDonnell’s as- 
sembly line at Lambert — St. Louis Municipal 
Airport. Here a new $20 million expansion gives 
McDonnell a completely integrated defense piant. 


McDonnell’s Voodoo 
. . .“magic" defense against 
enemy planes 


Designed in conjunction with the 
U.S. Air Force, the McDonnell 
F-101 A Voodoo is a powerful, long- 
range fighter — capable of brew- 
ing a bitter potion for enemy 
planes. Powered by two Pratt & 
Whitney J-57 turbojet engines, 
the supersonic Voodoo develops 
about 20,000 lbs. of thrust. It is 
capable of carrying atomic weap- 
ons, an unusually large fuel load, 
and of in-flight refueling. Ex- 
tremely fast and maneuverable, 
the Voodoo has been assigned to 
the Strategic Air Command . . . 
America’s first line of defense. 

Strong, lightweight aluminum 
mill products from Reynolds are 
used extensively in McDonnell’s 
remarkable new addition to 
America’s defense. 


Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re- 
quirements of all constantly pro- 
gressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus- 
tomers’ design and engineering 
staffs — make Reynolds a part of 
many important industries rather 
than just a supplier. 

For details on how Reynolds 
can serve you— and for a com- 
plete index of Reynolds technical 
handbooks and films — write 
Reynolds Metals Company^ P.O. 
Box 1800-TJ^ Louisville i, Ky, 


Wofcft for Reyno/Js New Program, "CIRCUS BOY’*, Sundays on NBC-TV 


REYNOLDS 



ALUMINUM 



